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Systems 50%-70% Off 


386sx Laptop 


• 1 MB RAM • VGA Port 

• 40 MB Hard Disk Drive 

• Major Manufacturer 

• 80386sx processor • 1 6 MHz • 1 MB RAM 
(Expandable to 2MB) • 40 MB Hard Disk Drive 

• One 3 5" 1 .44 MB Disk Drive • VGA Video Port 
(640x480 resolution) • Backlit LCD Display 640 x 400 
resolution EGA/CGA compatible • MS-DOS 3.3 

• Serial and Parallel ports • Clock/Calendar 

• Rechargable Battery and AC adaptor • Made by a 
$22-billiion manufacturer * 1 yr. Mfr. Warranty 


Mfr. List 
$3195 


$22-Billion 

Manufacturer 



$ 


1399 


99 


Includes FREE Carrying Case j 


386 


" Don't settle for an ’SX 7 
You can have a real 386 
for even less money!” 



• 20 MHz 

• 1 MB RAM 

(4 MB Optional) 

• 40 MB Hard Drive 

• VGA Monitor & Adaptor 

I Over 1 50,000 In 

Use Worldwide 

The Professional Series 386 Features: Intel 80386 Processor 
• 20 MHz • 30387 Co-Processor Socket • 1 MB of RAM. LIM 4.0 Compatible (4 MB optional) • On-Board 
RAM Cache Controller • Expandable to 16 WE on the Motherboard • 5 Expansion Slots • 40 MB (28ms) 
Western Digital Hard Drive • 1-3.5" 1.44 MB Disk Drive • Built-in VGA, EGA, CGA, Hercules Compatible 
Video Adaptor* Monochrome VGA Monitor or Optional Color VGA Monitor • 1- Parallel Port & 1- Serial 
Port * 101 Key Keyboard • Mouse * MS DOS 4.01, GW Basic 

Monochrome VGA Monitor Features: 64 Levels of Grey Scale * Paper White Display 
♦ 640x480 Resolution • Tilt & Swivel Stand * 12" Anti-Glare Screen 
Color VGA Monitor Features : .29 Dot Pilch • 256 Colors * 640x480 Resolution 
■ Tilt and Swivel Stand • 14" Anti-Glare Screen 


FREE! 

• FREE Hard Drive 

• FREE VGA Monitor 

• FREE Software 

• FREE Mouse 

• FREE Technical Support 


1199 * 


with- Color VGA Monitor $ 

• .29 Dot Pitch • 640 x 480 


1399 


5S 


386 with 80 MB Hard Drive add $150 

386 with 4 MB RAM add $200 J 


TREDEX 


1875 Century Park East, Suite 2633 
Los Angeles, California 90067 


800 - 338-0939 

khrtday -Friday 7am-5pm, Saturday 8a m-1 pm (Pacific Time) 


In California 

213-277-4168 


Fax 

213-551-3143 


Over 50,000 Satisfied Customers 
Free Technical Support 

Prompt Shipment 

Volume Discounts 
Customer Service N ° Extra Charge For Cr edit Cards 

213-551-3139 


Qjjgc 
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18 Lightning Storm Monitor 
With Automatic Computer 
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By Nick Goss 

Alerts you to nearby electrical- 
storm activity, then 
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whatever is in RAM to disk and 
powers down your computer. 
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Performance 
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By Jan Axe Ison 
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By Martin Meyer 
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keystroke to the appearance of 
its character on the screen of a 
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ON THE COVER The - Light- 

ning Storm Monitor” protector featured 
this month is designed to guard your 
computer and peripherals from damage 
induced by electrical storms. It alerts you 
to imminent danger and automatically 
closes files, saves data in RAM to disk 
and powers down and disconnects your 
computer equipment from the ac line. 
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EtectrifiEd 

WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM ANYWHERE !!! 

A TRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE !!! 

COMPUTER COUNTRY 


386-33MH» / 64K CACHE SYSTEM 


FONDWELL B-200 LAPTOI BRAND N E W 

Fast - 80C88-8MHZ - 640K-RAM-(2) 3.5“ - 720 Drives - High Definition Super 
Twist LDC Nonglare Display 640x200 CGA Resolution 81 Key- Keyboard 
ParaJlel/SeriaJ/RGBI Video Port - Clock/ Calendar - Rechargeable - Removable 
Nicad Battery Pack - AC to DC Power Adapter - DR DOS Included - Only 6.9 lbs.] 


Full One Year Warranty From BOM DWELL - Options Available. 

AMAZING 


MQ RE.LAP TQ PS from BQND W ELL 

80286-1 2-20 MB Hard Drive - 1 .4 Floppy - 1 M 
RAM - ONLY $899 SUPER TWIST LCD 
Same as above with 40MB Hard Drive $979 


$499 


1 MB Installed - Expands to 32 MB — Mini Tower Case w / Digital Display 
Hard Wired Technology — AMI BIOS — 7 Slots (1-32 Bit, 4-16 Bit, 2-8 Bt) 
Socket for Intel 80387 or Weitek3167 Math Coprocessor 
Page Interleave Memory Controller — Keylock Interface 
Real Time Clock/Calendar w/Battery Back-up — CPU Speed is Switchabie by 
Hardware or Software — Up to 5 Storage Devices - ONE - 3-1/2" Half Ht. Bay 
Four 5-1/4' Half Ht. Bays (3-Open, ONE Hidden) 

Turbo -Power- Hard Disk LED’s — Reset-Turbo- Power Switches 
200 Watt Power Supply — 101 Deluxe Keyboard 
1-Year Warranty Parts and Labor 


UNBELIEVABLE!! 



Full Size TOWER Case Available! Quantity Discounts Available!!! 


1 MB Installed - Expands to 8MB 
Mini Tower Case w/Digital Display 
Hard Wired Technology - AMI BOS 
8 Slots (1-32 Bit. 5-16 Bit, 2-8 Bit) 
Socket for Intel 80387 or 
Weitek 3167 Math Coprocessor 
Real Time Clock/Calendar w/ Battery 
Back-up - CPU Speed is Switchabfe 
by Hardware or Software - Up to 5 
Storage Devices - One 3-1/2" - Half Ht. 

Bay Four 5-1/4" - Half Ht. Bays (3-Open. 

One Hidden) - Turbo- Power- Hard Disk LED 1 ; 
Reset-Turbo-Power Switches - 200 Watt 
Power Supply - 101 Deluxe Keyboard 
1 -Year Warranty Parts & Labor 

“$895 

Full Size TOWEHCaae Available - 

Quantity Discount* Available!!! 


386SX - 1 6MHx 

5T£KTnstaiied - Baby At Case 

200 Watt Power Supply - AMI BIOS 
ZERO WAIT STATE 
80387SX - Socket - Clock/Calendar 
Up to 20 MB on the Motherboard 
101 Deluxe Keyboard - 8-Slots 
Reset and Turbo Buttons - Keylock 
3 (1/2HT, 5 1/4") and 
2 (1/2HT, 3 1/2") Drive Bays 
Mini Tower or Full Tower Available 
1 -Year Warranty 



Goldstar 386/286/XT-Turbo Systems Available — On Site Service on Goldstar Systems is Available! 


8088 TURBO SYSTEM 286 SYSTEMS SYSTEM OPTIONS 


SUPER SYSTEM 


MSSMBSM 

8088-1 -TURBO 
COMPUTER SYSTEM 


1 -Drive IBM Compatible System 
with 256K Memory 


Height, 360K, 5 1/4" Drive INSTALLED 
Dull Speed - 4 .77 MHz «nd 1CV12 MHz - TURBO 
* 236K huuiled • 8 Slots • 8087 Socket • l50W«tPower 
Supply « Deluxe Keyboard • Pull Size Case for 4 1/2 HT 
Drive* * 1 Yen P*rt* & Labor Warranty on Base Unit 


QUADRANT 286/6 MHz System 

512K - Full Si2e Case - BRAND NBN 
200 Watt Power Supply - Deluxe Keyboard 
8 Slots -6-16 Bit and 2-8 Bit 
Clock Calendar w/Battery Backup 

Quantity Discounts, 

CALL 


! $249 


Quantity Pricing 
Available 


$349 


AWESOME 

80286-TURB0 10/16 MHz 


Fully IBM Compatible Zero Wait State!! 


51 2K Installed - Full Size Case • 200 Wat Power 
Supply - Award BIOS ■ 101 Keyboard * 

Up 10 4MB on Motherboard 
■ 8 I/O Slots • 80287 Socket • 

Reset and Turbo Button 
* Keylock and 3 LEDS * C lock/C alencar 
t YEAR WARRANTY 


NOW 

16MHz 


$349 


HARD DRIVE DEALS 


AT&T 40 MB Tape Backup Kit- tnlemal $199 

M ICROSCIENCE 4070-62MB-MFM-1 SMS 

3-1/2*-w/5-1/4“ Frame - 1 Year Warranty- NEW $349 


SUPERSYSTEA 

Add a 2nd 360K 5 1/4“ Drive S 79 

Add a 10MB Drive— Incl. Controller $149 

Add a 20MB Drive— Incl. Controller $199 

Add a 30MB Drive — Incl. Controller $229 

Add a 40MB Drive — Incl. Controller 

(Special) $239 

^OPTIONS 

Clock Calendar Card $29 

Par/Ser/Ck/Game Card $49 > 

Memory Upgrade to 51 2K $69 1 

Memory Upgrade to 640K $99 

386/386SX/28f 

512K Upgrade lor 386SX/286 (1 Full Meg) $ 99 
MEMORY Upgrade* Available CALL 

Controller — Dual HD- FD $ 79 

1.2MB or 360K- 5 1/4“ Drive $ 79 

720K — 3 1/2“ Drive $ 79 

1 1.44MB — 3 VT Drive- requires DOS 3.3$ 99 
20MB — Hard Drive $169 

30MB — Hard Drive $179 

» SYSTEM OPTIONS 

40MB — Hard Drive (SPECIAL) $189 

60MB— Hard Drive $279 

80MB— Hard Drive $499 

110MB- Hard Drive- SPECIAL $399 

LARGER HARD DRIVES AVAILABLE CALL 

IRWIN 20MB — Tape Back-Up System $149 

AT&T 40 MB Tape Backup Kit $199 

AT-Parallel/SeriaVGameCard $ 29 

386/386SX or 286 or SUPEF 

DOS 3.1, 3.2, 3.3, 4.01 $39^49/69/79 

Parallel or Serial Card $ 1 9 

VGA Monitor and VGA Card $349 

14“ RGB Color Monitor w/Color Card $149 

Color Graphics w/Prmter Port $39 

? SYSTEM OPTIONS 

NCR 15“ GREEN with NCR Card $99 

AT&T 12" Black & White TTL and AT&T Card $99 

12“ Monochrome Hi-Res — TTL $59 

Monochrome Graphics Card with Printer Port $39 

DRIVE WARRANTIES VARY — 
CALL FOR DETAILS 


MINISCRIBE 3675-62MB RLL-5 1/4*-NEW $229 

MINISCR6E 845D40MB-RLL-3 1/2--NEW $199 

SEAGATE-ST-138R-32MB-RLL-3 VT $199 

SEAGATE -ST- 236- 30MB- RLL-5 1/4M/2HT $179 

SEAGATE-ST-22S-20MB-MFM-5 1/4'-1/2HT $149 

TANDON-TM-262-20MB-MFM3 VT $149 

WESTERN DlGfTAL-MFM -XT Cont. w/Cables $49 

RLL Controllers lor XT and ATs Available CALL! 

MINISCRIBE Warranty - 6 Months - NEW DRIVES 
Seagate & Tendon Warranty - 90 Days - OEM Pulls 
QUANTITY PRICING AVAILABLE — CALL 


MICR OSCIENCE MODEL 4090 


COMPUTER PRODUCTS 


111 MB| (Unformatted) 93 MB (Formatted) 

Access Speed - 1 8 MS £ A A 

Quantity 


Discounts 


3-1/2" w/5-1/4" Frame-RLL 
• 4 MS Access T rack to T rack Available j 
VOICE COIL DRIVE » 1 Yeai Warranty 


8 Bit & 16 Bit — 

RLL Controllers Available 


3 


MINISCRIBE 1 30MB HARP CARP 

Fits in a 8- Bit slot - No Contr< 71 >r Required 
Low Voltage - 3-1/2 * Design for PC/XT/AT 
Brand New [15 [ Month Warranty 


SEAGATE ST-4051 A m 

40MB - Full Ht. - 40 MS - Seagate Pulls ^ fl 

[15l Month Warranty Brand New Condition 


Computer*-—- —** 

• Acer » Altos * Apple -citizen ♦ Compaq * Goldstar* JCC>J 

» Leading Edge ♦Quadrant « Mitsubishi ■ HEC 

• Packard Bell - Panasonic * Samsung * Sharp - Toshiba + I 

• Trinfty ■ Unisys * WYSE 

Laptops **.»♦■>♦ * . 

So c dwell -Compaq- Goldstar ♦ Leacfing Edge « Mitsubishi I 

* NEC * Packard Bell.' Panasonic* Samsung «<Sharp 

•Texas Instruments * Zenkh 
. ... Monitor* 

* Amdek * Apple ■ AT&T* Goidslai * Hitachi * ISM 

* Magnavox - M*sublshf • NCR - NEC - Pacard BeU 

* Panasonic • Princeton Graphics 
♦ Samsung ♦ Sako- Sony * Tatung *Z«nfth 

- — - < > ■ Print * t* 

ALPS * Apple > Brother * Canon ♦ Citizen - C ft OH 
♦Diablo * Dlcontx (Kodak) ■> Epson * Fujitsu ♦ Genicom 
• Hewlett Packard • IBM* Mannesmann Tatty 
• NEC * CWdata* Panasonic* Prfntronks 
♦Sakoeha ‘Tele video* Texas msiru merits* Toe hiba 


[Financing A vailabieT I Electrified Discounters 

Orders (800) 678-8585 

Customer Service & Technical Support (203} 287-1976 
Mon-Frl 9:00 am - 5 pm ESI ' • 


HOURS: Mon-Thurs 9AM-7PM 
Fri-Sat: 10AM-6PM 

1 066 Shernmn Avenue 
Hamden, CT 06514 
PAX 203-248-8680 

PAX ORDERS AND BIDS ACCEPTED! 


30-DAY MONEY Dealer Inquiries Invited 

BACK GUARANTEE! 

Full Refund of HARDWARE 'tp**™***^ «w* p>m. > 

Price on all Advertised Products ^ NY 

Catalog Sent With All Oden 


’ Stka aid NY Tax. ChwObviue Lsnicdi Prim do 


r 

AMERICAN 

I coTEpxny dvckctovaaoe CocqpWnHiUfy a ta pi*. 

VISA 

EXPRESS 

■Btced rHM n 1 jV InJn^nr'. 1 



l Buhwi Mactuw*. lac. 
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CHINON FULL 
PAGE SCANNER 
FLAT BED 

Camera type 


includes: Utility Software 

Serial Scanner Cable (Hooks Up To Your Serial Port) 
No Krt Required 

Resolution: 200, 150, 120, 100 DPI 

PCX and TIP Format-Zoom In Image 

Character Mode or Graphics Mode/Contrast Control 

OCR Compatible/ Read Right 

Macintosh Interface Option Available 

Parallel Interface Option Available 

FAX Boards Are Available 

Full Manufactures Warranty To The End User 

Quantity Discounts Available 



Model DS-2000 

List $595 


BRAND NEW 


XEROX - FLATBED 


FULL PAGE SCANNER - Mo del 730 GS 

IBM Compatible 64 Levels of Gray Scale 


LiM fT ED QUANTITIES 


27 Variable Resolutions to 450 DPI - 16 Programmable 
Contrast Control - Includes PC Image Software - 3 1/2" Format List $1,995 
G Preset Sizes - Internal Diagnostics - Removeable Cover ^ ^ ^ g , 
tor Larger Original - Complete Installation Kit %M 

OCR Software Available 


PRINTER POWER 


GENICOM-5010 LASER 


1 0 Pages Per Minute — 300 DPI 


HP COMPATIBLE • 1.735 MB of Memory 
• Six Resident Fonts • Parallel/Serial • Includes: Toner 
1 Year Warranty From Genicom 

BRAND NEW 

AMAZING!!! 



!!! 

Quantity Discounts 
Available 


$790 


IBM 5182 COLOR PRINTER 

Heavy Duty • Wide Carriage (132 Column) 

* 200 CPS Draft - 1 1 0CPS Correspondence • 35 CPS NLQ 

• Prints Black, 4 Colors, and 8 Colors ♦ BiDirectionaJ Dot Matrix 

BRAND NEW • 9 Wire-Parallel Interface • Trader Included 

FRONT - BOTTOM - REAR PAPER FEED |_ist $1 995 

Paper Rack Available — List ? j 

Stacks Printed Paper - Only $12.95 
Easy Change Cartridge Ribbons- Available 

Quantity Pricing- CALL 


PRINTER POWER limited quantities!! 


sm) 


OIABLO-D80IF 
PANASONIC KXP-1695 
PANASONIC KXP-1624 
CENTRONICS-1360 
PANASONIC KXP-1124 
CITIZEN MSP-50 
TOSHIBA 301 (Below Cost) 
SEIKOSHA SI -BOA I 
SEIKOSHA SL-1600AI 
RITEMAN by C.ITOH 


S 499 80 CPS-Ltr, Q!ty-w/She«t Feedef- Refurbished 
New$ 369 330 CPS - 66 NLQ - Wide Carriage 
NewS 339 24 Pin-192 CPS -63 NLQ -Wide Carriage -7 Fonts 
New $ 299 180 CPS - 34 NLQ - Wide Heavy Duty 

NewS 269 24 Pin-192 CPS-63 NLQ - Narrow 
New $ 249 300 CPS-50 NLQ Narrow - Color Optional 
New$ 199 Laptop Printer -24 Pin- 1 BO CPS 
NewS 199 24 Pin -Narrow - 135 C^S -54 NLQ 
NewS 139 160 CPS - 40 NLQ -Na row -2 Year Warranty 

NewS 119 120 CPS - 60 CPS Exp. -Narrow Carriage 


AT&T FULL-PAGE 


SAVE OVER 75% 


SCANNER 


MODEL SC-60 BRAND 

Sheet Feed Series NEW 



I — 1 Microsoft 

FREE I Windows 
i 3.0 Upgrade^ 


Include* - IBM Compatible Interface Card 
Not Micro Channel 'tompatible 
Include* AT&T PAGE POWETI SOFTWARE 
(Draw, Scan and Fax Package) 
Include* Microsoft Runtime Windows * Resolution 
200 DPI Full- Page/ 

List S1 190 400 DPI Half-Page OCR Compatible 

OCR Software Now Avail. ONLY $169 
Half-Tone feature fc-r Photographs 

1 Year Warranty List $11 90 

AMAZING 


ONLY 


Quantity Discounts Available 



MONITOR MANIA 


PRINCETON GRAPHICS 

Ultra Sync 14 Color Monitor 

14" Multisync - Ultra Hi-Res .28 Dot Pitch 
800x600 m 

$399' 


Monitor 
Cards 
on 

Special! Pull 90 Day Warranty 


from Princeton. 
Refurbished — Mint Condition List $899 


AMSTRAD COLOR VGA 


ULTRA-Res-1 2" VGA-PC-Model 12HR 
Tilt & Swivel-720x480-Anti-Glare Screen 
1 YEAR WARRANTY, 

DOT PITCH ) 


28 



Brand New EPSON/APEX 


14" CGA Color Monitor 


640x200 - Hi Resolution f 

Epson 1 Year Warranty Only f 

With Monitor Purchase Color Card Only $19 


KI R " AT&T CRT-327-1 2" TTL 


800x480 
Tift & Swivel 


Black & White Monitor 


90 Day Warranty INCLUDES AT&T 1024HP Card 


BRAND NEW 


Works on All IBM AT/XT’s & Compatibles 


6-$1 15, 1 2-$ 1 09, 24-$105, Over24-CALL ONLY 


List $1390 


$119 


NCR - 15" - Green - TTL brand new 

with NCR - Monitor Card 640x400 

1 YEAR List 

Save over 75% Warranty $438 


;$99 


(Financing Available! 3 Electrified Discounters 

(800) 678-8585 


HOURS: Mon-Thure 9AM-7PM 
Fri-Sat: 10AM-6PM Orrlorc 

1066 Shemmn Avenue VylOGlS 

Hamden, CT 065 1 4 
PAX 203-248-8680 

PAX ORDERS AND BIDS ACCEPTED! 


Only 


30-DAY MONEY 
BACK GUARANTEE! 
Full Refund of HARDWARE 
Price on all Advertised Products 

Catalog Seni With All Order* 


Customer Service & Technical Support (2031 287-1 976 
Mon-Fri 9:00 am - 5 pm EST ' 9 


Dealer Inquiries Invited 

AllPmeilijudnCWiDucaiinl AA12- 1/2* few 
MmoCwL VISA, m AMEX. Nat lapasiUi for 
typafnfitacal unn. Fnoa* at Kifaject to cMmfe 
mihtuK** Cara mktu «V1*% lateitaa.NY 
Sikt aidNYTu (jutMn in Prtrtt do 

ia include freifh. Allow 1 wtcb foi pcnooaV 
ooTr^DTY dnetenmn Comp«til*uiry ■ act pirn 
■nued IBM ii aKvMteicdtTKtetuailiXlBKraMKrnal 
Buuneai Machine , Inc 
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Editorial 


The Pen is Mightier than the Key 


If you’re not a capable typist, using a 
computer keyboard can be an insuf- 
ferable hurdle. A pointing device, 
such as a mouse and appropriate 
software, can make things easier in 
some instances, though speed-ups 
are mostly limited to making the op- 
erating system more friendly to work 
with and to applications software 
that isn’t keyboard driven, such as 
drawing programs. 

Alternatives are speech-recogni- 
tion and handwriting-recognition 
systems. The latter was given a major 
boost recently by the announcement 
of a special operating system de- 
signed specifically for pen-based mo- 
bile computers. It was developed by 
GO Corp. (Foster City, CA). It’s said 
that the new OS can be made data 
compatible with MS-DOS, which 
opens all sorts of possibilities. 

Though the pen-based system isn’t 
the panacea that non-typists yearn 
for , it does promise a host of benefits 
for note-taking, filling in forms, 


drawing, editing, marking up matter 
with hand-written suggestions and 
comments and a bevy of other com- 
puting applications that can use an 
electronic “pen” advantageously to 
write directly onto a flat LCD screen. 
Commands are issued with such ges- 
tures as tapping, circling and cross- 
ing out. All on a system that’s lighter 
and smaller than any laptop or note- 
book computer; and without a key- 
board, allowing the user to even write 
while walking. 

PenPoint is written in the C pro- 
gramming language, allowing pro- 
grammers to port huge parts of exist- 
ing code to it. The 32-bit object-ori- 
ented OS takes up about 3MB. 

IBM, GO Corp.’s first licensee, 
has set up a special division to devel- 
op a machine that uses this new OS, 
with expectations that it will debut in 
’92. Interestingly, GO has licensed 
Apple Computer’s AppleTalk net- 
working software for its new Pen- 
Point OS. Application developers in- 


clude such stalwarts as Lotus, Bor- 
land and WordPerfect, among 40 
third-party companies that have pub- 
licly committed to providing technol 
ogy for the PenPoint OS. 

One GO developer, Photonics, is 
said to have developed a wireless in- 
frared connectivity product for port- 
able computers, including pen-based 
types. It reportedly can send data 
over IR light at speeds up to 1 mega- 
bit per second. 

GO isn’t the only way to go for 
pen-based systems. Twenty-one 
computer manufacturers announced 
they will build pen-based computers 
to support Microsoft’s Pert Windows 
operating system, a graphical operat- 
ing system built on the familiar Mi- 
crosoft Windows. IBM is not among 
the supporters, which is heavily 
weighted by Japanese computer 
makers, including Sharp, Samsung, 
Fujitsu, Hitachi, Toshiba and Can- 
on, among them. Projections range 
from 3-million to 6-million installed 




$ 45.00 

Dedicaied Epson 
Imagewriter units 


shipping $5=50 


Maclnker 

Never Buy Another Ribbon! 

Automatic Ribbon Reinker 


Over 170 000 sold since1981 


Maclnker™, the original automatic ribbon re-inker. The Universal Maclnker re-inks hundreds of cartridge types with 
suitable adapters. Universal models are $75.00. Unit comes with one adapter, ink, reservoir cover and ink meter. 
Dedicated units for Epson, Imagewriter and others. Extra dark, dot matrix, lubricant ink yields better than new print 
quality and extends printhead life. Average number of re-inkings per cartridge is 60-100. Extra bottle of ink $3.00. 
Full range of accessories available: inks and cartridges, heat transfer ink, etc. Ink colors: red, green, blue, yellow, 
purple, brown, orange, silver, gold, white. Multicolor Adapters for most 4-color printers, $40.00. Ask for free catalog. 




• Best Buy! MacUser 


2400 

Modem 


$ 159.00 


• Editor’s Choice PC Magazine 


.... 

Error Free Communications 1 


shipping $7 00 


MNP5 error correction and data compression with throughput speeds up to 4800 baud. Fully Hayes 
compatible command set and operates in synchronous or asynchronous modes. Includes operator's manual, 
communications software, cable and free subscription services. 


Order Toll Free 1-800-547-3303 


Computer Friends, Inc. 14250 NW Science Park Drive 
Portland, OR 97229 Voice: 503-626-2291 Fax: 503-643-5379 
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units within five years, up from a 
projected 45,000 pen-based systems 
of whatever kind estimated to be sold 
this year. 

When the moment of truth arrives 
with real products based on the new 
operating systems cited above, you’ll 
hear plenty about character accura- 
cy, word accuracy, correction ease, 
implementation speed, flexibility, 
compatibility, operating simplicity, 
application programs, etc. Keep in 
mind, too, that many applications, 
such as placing an “X” in a box, 
don’t even heavily depend on hand- 
writing recognition. 

This is undoubtedly an exciting 
product. GO’s brash new system will 
apparently utilize computer technol- 
ogy in the form of a rather unobtru- 
sive portable appliance and isn’t de- 
signed for desktop use. It reportedly 
boots up automatically, ready to be 
used when powered to on and dis- 
plays a freeze-frame of what was last 
recorded. Alternatively, Microsoft’s 


pen-based OS, using its Windows 
technology, and said to be usable 
with existing Windows packages, 
might be the desktop computer user’s 
pen-writing accessory of choice. 

Both sound appealing to me at first 
blush, especially GO’S mobile one if 
data can indeed be exchanged with 
DOS machines and can be transmit- 
ted by phone. People who aren’t al- 
ready pretty good typists and need 
such support at a desk will likely look 
more warmly at Microsoft’s pen- 
based Windows system, of course. 
Then again, new gadgets have a way 
of getting into the blood. Why not 
both? We’ll see. 

I’m looking forward to this elec- 
tronic ink. Aren’t you? 



Letters 


A Real Winner! 

• Congratulations on transforming a 
magazine that was “very good” into a 
“Real Winner!” 

Dave Ross 
Woodstock, CT 

• 1 teach electronics at a Career Center 
in Springfield. Part of my second-semes- 
ter course content is an introduction to 
microcontrollers. We use the 8501 family 
of controllers. I am encouraged to see 
you will be writing about this area of 
electronics. 

1 would like to relate a couple of things 
that I have found in my work with micro- 
controllers: First, I have just received an 
excellent book from West Publishing Co. 
written by Kenneth J. Ayala, The 8501 
Microcontroller . The book comes with a 
student version of the PseudoSam assem- 
bler and simulator for this family of con- 
trollers. Second, I have a source of bare 
printed-circuit boards for 8031 and 
8052AH-BASIC controllers: Cottage Re- 
sources Corp., Suite 3-762, 1405 Steven- 
son Dr., Springfield, 1L 62703. The 8031 
board is very simple— an 803 1 , MAX232, 
74LA373 and 2764. The 8052AH-BAS1C 


board has places for a MAX232, 6264, 
2764 and 74LS373. The 8031 board costs 
$14, whereas the 8052 board costs $25. 
Both could provide a cheap means for 
getting started in microcontrollers. 

Hope this information is of some use to 
you. Keep up the excellent articles. 

Frank R. Thornton 
Springfield, IL 
• I have a 286-TL/2 Tandy computer and 
am getting ready to purchase a full-blown 
386. I’m interested in your new format, 
but I hope you won’t forget novices and 
continue to publish construction projects 
for us. 

I read your article evaluating PCB soft- 
ware for PCs with great interest. I own 
PC Boards and have compared many of 
the other programs mentioned with 
friends and associates. Unless you’re a 
professional electronics design engineer, 
the upper-priced systems aren’t for you. 
PCBoards is easy to learn and run, yet it 
will easily build two-layer PC patterns. 
New features address several of the short- 
comings mentioned in the article. Demo 

(Continued on page 84) 
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What’s Happening By John McCormick 


IBM Wanderings. Meanwhile, IBM and Microsoft had a falling 
out over OS/2’s future. Big Blue is pressing forward aggressively 
with plans to distance itself from Microsoft’s New Technology or 
OS/2 3.0 as the logical upgrade path for OS/2 users . . . .Micro- 
soft states that NT will be a major product that is more important 
than IBM’s OS/2, while IBM’s Lee Reiswig says that he does not 
see any need for Windows-32 and that IBM does not see NT as 
OS/2’s logical successor. 

OS/2 1.3, the latest version from IBM and probably the last 
from Microsoft, is considerably more compact than earlier ver- 
sions . It requires 2 megabytes of RAM but still takes a hefty hard- 
ware investment to operate. OS/2’s major current advantage 
over Windows is much faster performance for some specific ap- 
plications, such as Aldus’ PageMaker and Borland’s Paradox , 
both of which use threads to allow very efficient multitasking. 
This is exactly what Windows-32 promises, while offering the ad- 
vantage of running on both NT (OS/2 3.0) and MS-DOS plat- 
forms, although not on current OS/2 versions. 

XYQUEST, the Xy Write word-processor maker, says it is 
completing development on a full-featured DOS word processor 
that will be marketed exclusively by IBM, who plans to make it 
the flagship of a new line of WP software. It will be based on Xy- 
Write III Plus, with improvements. Xy Write owners will be able 
to upgrade for $ 100. 

Dataman Coining. The 19.5-ounce Sony Data Diskman should 
premiere in the U.S. by summertime. Data Diskman reads special 
3-inch 200-MB CD-ROM-type disks and presents text informa- 
tion on a built-in 10-line x 15-character LCD display. There are 
already English-language titles to be available by year-end. Disk 
Dataman will also play CD-single audio discs through a built-in 
speaker and should retail for just under $500, with disk prices 
ranging from $25 to $200. 

Cellular Laptops. Toshiba announced it will introduce a laptop 
computer with a built-in cellular modem this June. And AST Re- 
search, among others, says it is working on designs of small inte- 
grated cellular modems for notebook-size computers. Also, Sony 
contributed technology to General Magic, formed last year by a 
couple of Apple employees who are apparently developing a per- 
sonal communicator device that will provide pocket computer ac- 
cess to information via cellular modem technology. 

Yellow Pages on CD-ROM. The entire U.S. telephone “Yellow 
Pages” are now available on a CD-ROM disk published by Cam- 
bridge, MA-based SpeedDial. The 9.2-million business telephone 
numbers on the disk come from more than 4,800 local phone 
books published in all 50 states SpeedDial retails for just un- 

der $400, and the memory-resident software provides fast access 
to phone numbers from within other MS-DOS applications soft- 
ware. Searches can be narrowed with entries in five fields: com- 
pany name; standard Yellow Pages headings, such as Auto Re- 
pair; city; state; and area code .... A similar database for resi- 
dential phone numbers is not yet on CD-ROM, but it can be ac- 
cessed on CompuServe by typing GO PHONEFILE. 

Viruses Spreading. Computer viruses infect more than a quarter 
of major U.S. personal computer users each month, based on a 
survey by Certus International, a Cleveland-based software com- 
pany. These computer code bits, often sneakily introduced to 
software shared over electronic bulletin boards, can destroy data 
files or cause computers to lock up. 

Viruses are going international, too. A new MS-DOS system 
one, known as Hymn, has been detected in theU.S.S.R. It is acti- 


vated when an infected computer’s clock reaches a date where the 
number of the month equals the day of the month, such as Janu- 
ary 1. Since software tends to spread rapidly around the world, 
the Russian virus would soon become a problem in Western Eu- 
rope and in the U.S With Russian-grown virus programs un- 

known in this country, the usual anti-virus software sold here will 
probably not detect the infection. 

Elsewhere. Back in the U.S., Colorado-based Romaton has pro- 
duced the first nonvolatile DRAM chip. Present memory chips 
require a constant supply of power to retain data, but these new 
“ferroelectric” chips could herald a new way of designing gener- 
al-purpose computers, especially for embedded devices. 

Meanwhile, in Zurich, Switzerland, IBM researchers have de- 
veloped a way to build 20,000 semiconductor lasers on a single 
2-inch disc, which would open the way eventually for a major 
price reduction. 

My Moscow source tells me that computer parts and negotiable 
currency are in such short supply that factories are actually 
trading chips for food. 

More Operating Systems. A recent Microsoft Systems Strategy 
Seminar offered a look inside multi-billionaire Bill Gates’ plans 
for changes in his company’s operating systems. Low-end users 
will continue to have MS-DOS; mid-range users will be offered 
ever-improving versions of Windows with multimedia extensions 
added; and high-end users will be offered a Microsoft version of 
OS/2 3.0, also known as New Technology. 

With MS-DOS 5.0 still on the horizon, and some unflattering 
comments from a few beta testers who compare it unfavorably 
with Digital Research’s DR DOS 5.0, news is starting to leak out 
that Microsoft is readying both an upgrade and a new 32-bit Win- 
dows version. Look for Windows 3.1 to debut at Fall Comdex, 
providing more Help screens and more space for DOS applica- 
tions in the virtual DOS sessions .... But the big move for Win- 
dows 3. 1 is that it is expected to start showing up on laptop sys- 
tems booting directly from a ROM chip. 

Microsoft’s newly developing OS, called NT or New Technol- 
ogy, is apparently another operating system that will either re- 
place or compete with OS/2 and compete directly with Unix 
(which Microsoft also sells). Look for it to be ready for upcoming 
powerful 80586-based computers and to seamlessly support both 
Windows and present OS/2 applications, despite it being a totally 
rewritten OS Win -32, anew 386/486-specific version of Win- 

dows, will run on either DOS or OS/2 version 3.0 (NT), offering 
many features to attract desktop publishers. 

Multimedia. Once again, Microsoft and other companies are 
pushing the idea of using computers as interactive entertainment, 
educational and promotional devices by adding high-quality 
sound and video programs. Barriers to this move include difficul- 
ty of producing really good multimedia software, the high cost of 
the systems needed to run multimedia (VGA graphics and stereo 
sound are essential minimums) and the big question of whether 
people really want to be distracted from data analysis by extran- 
eous images and sounds. 

Look for more innovative products and pricing from small 
U.S. companies that are taking the lead in research and develop- 
ment efforts, rather than following in the steps of established 
hardware builders. 

Letters are welcome , either by e-mail or Post Office. Address 
comments to John McCormick , RD tt 1 Box 99, Mahaffey , PA 
15757; CompuServe : 76360,44 ; GEnie: NB. WAS; or MCI Mail: 
321-7180 . No phone calls, please. 
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Parts Special-Order Hotline. Your 
local Radio Shack store stocks over 
1000 popular electronic compo- 
nents. Plus, we can special-order 
over 10,000 items from our ware- 
house-linear and digital ICs, tran- 
sistors and diodes, vacuum tubes, 
crystals, phono cartridges and styli, 
even SAMS® service manuals. Your 
order is sent directly to your Radio 
Shack store and we notify you when 
it arrives. Delivery time for most 
items is one week and there are no 
postage charges or minimum order 
requirements. 

(1) Shielded RS-232 Jumper 

Box. Top-quality inline D-sub 25 
adapter. Wire the included jumper 
wires and board to suit your need 
#276-1403 9.95 

(2) RS-232 Tester. Dual-color 

LEDs monitor seven data/control 
lines to help you spot problems 
quickly D-sub 25. Connects inline. 
#276-1401 14.95 

(3) Grounded-Tip Soldering Iron. 

15W. #64-2051 7.49 

(4) Vacuum-Type Desoldering 

Tool. #64-2120 6.95 

(5) Locking Forceps. 6" long 

Stainless. #64-1866 4.95 

(6) Rosin Soldering Paste Flux. 

#64-021 1.79 

(7) Lead-Free Solder. 0.25 oz. 

#64-025 1.99 

Over 100 soldering items and 
tools for electronics work are 
in stock at Radio Shack! 

(3) 10A Microwave Oven Fuses. 
#270-1256 Pkg. of 2/1.29 

(9) 2-Amp Fast-Acting Fuses. 

#270-1275 . . . Pkg. of 3/79C 

(10) 5-Amp “Blade” Car Fuses. 

#270-1205 Pkg. of 2/89C 

Big selection of fuse s, holders 

and accessories in stock! 

Computer/Business Machine AC 
Power Cords. 6 feet long 

(11) Extension. 

#278-1259 4.99 

(12) With Space-Saving 90° CEE 

Connector. #278-1260 5.99 

(13) With Straight CEE Connec- 
tor. #278-1257 . 3.99 


(1) Talking Multimeter. Timesaving speech output! Press a button on 

the probe and this meter calls out the reading in clear English while 
displaying it. Features include full autoranging, liquid crystal display with 
low-battery and over-range indicators, continuity beeper, diode-check 
mode. #22-164 99.95 

(2) NEW! Building Power Supplies. Easy-to-understand, 96-page 
book explains linear and switching supplies. Includes complete plans for 
building five useful supplies with Radio Shack parts. #276-5025, 4.95 


(3) Mini Audio Amplifier. Great for computer voice/music synthesis, 
signal tracing and more. Has a built-in speaker, Ve" headphone jack, Vs" 
input jack and volume control. #277-1008 11.95 


(4) Digital Logic Probe. LEDs and tone outputs reveal logic states 
instantly. It’s the fast way to check operation and pinpoint problems in all 
types of digital circuits. #22-303 16.95 




(1) Voltage Regulator ICs. Fea- 
ture built-in overload protection and 
thermal shutdown. Maximum input: 


35VDC 

7805. 5V. #276-1770 1.19 

7812. 12V. #278-1771 1.19 


(2) Low-Voltage Motor. Just the 

thing for science projects, robotics 
and solar power demos. Operates 
IV 2 to 3VDC About IV 2 " long 
#273-223 . 99C 

(3) High-Speed 12VDC Motor. Up 

to 15,200 RPM. no load. About 2" 
long #273-255 2.99 

(4) “Ding-Dong” Chime. This 1C 
and mini-speaker combo is ideal for 
a customer-entry alert or doorbell. 
Produces 80 dB sound pressure at 
12 VDC Operates 6 to 18 VDC 


#273-071 8.99 

(5) Surface-Mount Resistors. 

200-piece assortment of 15 popular 
values Rated Vs watt, 5°/o 
#271-313 Set 4.99 


Radio Shack Has 20 different 
project enclosures in stock! 

(6) Metal Project Cabinet. An at- 
tractive, easy-to-drill housing at a 
low price. 3 x 5V4 x 5 7 /a" 

#270-253 6.79 

(7) Project Labels. Four sheets of 

rub-on letters, numerals and cali- 
brations. #270-201 . 2.99 

(8) Power Supply Case. Vented 

2V2 x 4 5 /e x 3 V4" molded case. 
#270-287 3.99 

(9) 0 to 15 DC Voltmeter. Panel- 

mount. #270-1754 7.95 

(10) Box/Board Combo. Molded 

enclosure plus predrilled 2x3Va" 
board, labels and more 
#270-291 4.99 

(11) Eight-Position Phono Jack 

Board. #274-370 1.39 

(12) 1:1 Audio Transformer. Z: 

600-900Q. #273-1374 3.59 

(13) Three-Pin XLR Mike Plug. 

Metal body. #274-010 2.99 

(14) Three-Pin XLR Mike Inline 

Socket. #274-011 2.99 

(15) Three-Pin XLR Mike Panel 

Socket. #274-013 3.69 


Since 1921 Radio Shack has been the place to obtain up-to-date 
electronic parts as well as quality tools, test equipment and accessories 
at low prices. Over 7000 locations to serve you — NOBODY COMPARES 

Prices apply at participating Radio Shack stores and dealers Radio Shack is a division of Tandy Corporation 
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What’s New By Peter R. O’Dell 


Office In A Box 

Laser Computer is now ship- 
ping the Laser Pal 386SX 
model that includes most 
computer features needed for 
a business at home. The 
space-saving cabinet houses a 
16-MHz 80386SX CPU with 
1M RAM, 40M hard drive, 
1.2M 5%" and 1.44M 3 %* 
floppy drives, enhanced Su- 
perVGA card with 5 1 2K video 
RAM, 2,400-bps internal mo- 
dem, and four peripheral 
ports. GeoWorks Ensemble 
and The Complete Communi- 
cator software round out the 
package. GeoWorks Ensem- 
ble is an easy-to-use integrat- 
ed package, while The Com- 
plete Communicator provides 
fax/data modem transmis- 
sion and voice mail. List price 
is $3,000. 

CIRCLE NO. 1 ON FREE CARD 


PC Port Expander 

The NTI VOPEX-2AVMM-L 
port expander allows two key- 
boards, two mice and two 
VGA monitors to be connect- 
ed to the same PC. Each can 
be up to 500 feet from the 
computer. It permits the same 
image to be shown on both 
monitors and provides instan- 
taneous and automatic access 
from either keyboard and/or 



mouse location. Thus, two 
users can share one computer 
or one user can access the 
same computer from two dif- 
ferent locations. 

The VOPEX-2AVMM-L, 
housed in a metal case that 
measures 6.5" X 5.5" X 2.5", 
comes with cables that con- 
nect the PC with keyboards 
and monitors and requires 1 1 7 
or 220 volts ac. Similar units 
are available for other com- 
puter models. Price is $435. 

CIRCLE NO. 2 ON FREE CARD 


Continuous 
Workstation Monitor 

The Charge-Guard Model 720 
from 3M eliminates the need 
for ESD audits and record 
keeping by continuously puls- 
ing a very low 5-jiA dc refer- 
ence signal through a special 
dual-conductor wrist strap 
and cord. The monitor shows 
a green light when connected 
wrist strap and conductive 
work surface are properly 
grounded and functioning 
correctly. The 720 uses flash- 
ing lights and buzzers to alert 
the user when an unsafe con- 
dition occurs. 

CIRCLE NO. 3 ON FREE CARD 



Anti-Virus 

Organization 

The National Computer Se- 
curity Association is dedicat- 
ed to keeping its members and 
their computers virus-free. It 
publishes a bimonthly news- 
letter and numerous books, 
all dedicated to helping the 
computer user remove and 
prevent viruses. NCSA esti- 
mates that new viruses are be- 
ing created at the rate of one 
per day. A non-profit organi- 
zation, NCSA provides free 
telephone support for any vir- 
us problem, free analysis of 
any virus you may have and a 
free BBS that members can 
use to download anti-virus 
tools. Individual membership 
is $45 per year. 

CIRCLE NO. 4 ON FREE CARD 


Bit-Mapped Graphics 

By Steve Rimmer 

(Windcrest/Tab Books. Soft 
cover . 492 pages, $26.95) 

This intermediate-level book 
covers bit-mapped graphics 
for both IBM/compatible and 
MAC computers. The text 
covers the major players in the 
field: GEM/IMG, PCX, GIF, 
TIFF, and EPS. Both mono- 
chrome and color systems are 
discussed, as is printing to va- 
| rious types of printers. Dith- 
ering and Format Translation 
each get a chapter devoted to 
I them. The author provides 
numerous C programs that re- 
quire Quick C or another 
computer. 


Commodore Laptop 
With Windows 

Commodore threw its hat into 
the laptop ring with the intro- 
duction of a 7-pound C286- 
LT VGA notebook-sized PC 
that comes bundled with Win- 
dows. The C286-LT is 
equipped with an 80C286 
CPU operating at 12.5 MHz, 
1M of RAM (expandable to 
5M), 20M hard drive, serial 
and parallel ports and carry- 
ing case. Commodore’s lap- 
top is covered by Commo- 
doreExpress, a 24-hour toll 
free helpline and door-to- 


Expanded 
DOS Memory 

ExtenDOS from Dakota Re- 
search is a general-purpose 
DOS memory extender that 
can increase usable DOS 
memory beyond 640K. Sys- 
tem memory space between 
640K and 1 ,024K that is not 
used by system resources can 
contain ExtenDOS memory. 
Software compatibility is 
achieved because additional 


Soldering-Iron Tester 

The WA2000 soldering-iron 
analyzer from Weller Tools is 
capable of accurately testing 
tip temperature, tip-to-ground 
resistance and tip-to-ground 
noise. Results of the tests are 
displayed on a large LCD 
readout in °F or °C. Users can 
rapidly determine if their sol- 
dering stations are in compli- 



door customer service pro- 
gram in cooperation with Fed- 
eral Express. 


CIRCLE NO. 6 ON FREE CARD 


memory is managed by DOS. 
Any program that requests 
additional memory from DOS 
has access to ExtenDOS mem- 
ory. There are simply more 
DOS memory regions avail- 
able. Optional MovUP soft- 
ware works with ExtenDOS to 
move device drivers and other 
resident software out of con- 
ventional memory. $129. 

CIRCLE NO. 7 ON FREE CARD 



ance with DOD-2000. Sug- 
gested retail price is $450. 


CIRCLE NO. 8 ON FREE CARD 
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• Confused by today’s electronics? 

• Looking to learn and develop your 
building skills? 

• Want to explore beyond Amateur 
communications? 
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What’s New 


GRAPH Version 3 Ships 

MicroMath is shipping Ver- 
sion 3 of its popular high- 
speed easy-to-use Graph pro- 
gram for plotting scientific/ 
engineering data. New fea- 
tures include extended-mem- 
ory support, multiple y-axis 
plotting, import/export of 
Lotus, dBASE and ASCII 
files, residual plotting options 
and digital data smoothing. 
Publication-quality output 
can be sent to PostScript de- 
vices, HPGL plotters and dot- 
matrix printers. Single-user 
copy of Graph is $150; site-li- 
cense pricing available upon 
request. 

CIRCLE NO. 9 ON FREE CARD 


Free Engineering 
Software Catalog 

Bsoft (Columbus, OH) has a 
free catalog that lists and de- 
scribes modestly priced $30 
to $190 engineering soft- 
ware. Programs listed in- 
clude schematic drawing, 
CAD, computer-aided wave- 
form viewing, logic circuit 
emulator and circuit analy- 
sis among others. All pro- 
grams are for IBM and com- 
patible computers. 

CIRCLE NO. 10 ON FREE CARD 


Free Clip-Art Catalog 

ArtMaker Software has a 
free catalog of 300-dpi Disk 
Art for Desktop Publisher 
using the Macintosh or 
IBM/compatible comput- 
ers. All disks have between 
50 and 60 images that can be 
manipulated (PCX format 



for IBM/compatible, Paint 
for Macs) by most graphics 
and publishing programs. 
Individual disks are $15 
each, with discounts for 
quantity purchases. Over 
100 disk titles are available. 

CIRCLE NO 1 1 ON FREE CARD 


HP Calculators 

Hewlett Packard updates its 
calculator line with two new 
technical calculators and an 
IBM/compatible link to help 
users develop programs for 
the HP48 series. The HP32SI I 
improves upon the HP32S re- 
verse-Polish notation (RPN) 



scientific calculator. New fea- 
tures include an algebraic 
equation solver, formula en 
try and evaluation, fraction 
arithmetic and manipulation 
and unit conversions. The 
HP32SI1 replaces the HP32S 
and remains priced at $70. 
The HP48S offers all features 
of the HP48SX, except the ex- 
pansion capability. With a 
$250 list price, the HP48S is 
$100 below the HP48SX. The 
HP 82208B program-devel- 
opment link (software and ca- 
ble), which lists for $120, lets 
HP 38-series users write, doc- 
ument and save programs on 
IBM/compatible computers. 
With the cable connecting 
computer and calculator, pro- 
grams can be downloaded, de- 
bugged and run. 

CIRCLE NO. 12 ON FREE CARD 


Toner-Cartridge 
Recharge Catalog 

Chenesko Products’ free new 
catalog covers toner-car- 
tridge-recharge products and 
services. Cartridges support- 
ed are those for LaserJet II, 
11D, IIP and III; Apple Laser - 
Writer* LaserWriter Plus, 
IINT and IINTX; QMS Kiss 
and Big Kiss; Cordata LP-300 
and LP-300X; and many oth- 
er laser printers, as well as the 
Canon PC series of personal 
copiers. 

CIRCLE NO. 13 ON FREE CARD 


Printer-Sharing 

Devices 

Belkin Components, a manu- 
facturer of LAN cabling pro- 
ducts, offers automatic stand- 
alone printer-sharing devices 
called “Sprinters.” Multiple 
computer users send data to 
be printed to Sprinter, which 
queues the data in its buffer. 
Sprinter then directs data to 
the user-specified printer in 
the order received. Three 
Sprinter models are available, 
and each allows multiple com- 
puters with serial ports to 
share up to two parallel 
printers. Each model includes 
256K memory and is user- 


Upgraded Test Card 

KickStart 2 is a major upgrade 
of Landmark’s (Clearwater, 
FL) add-in diagnostic card 
that features complete pre- 
boot system diagnostics, pass- 
word protection in EPROM, 
software-configurable I/O, 
switches and LEDs for test 
control and comprehensive 
manual with troubleshooting 
procedures. Users can select 
and run any of KickStart 2’s 



upgradable to 512K, 768K, or 
1M with standard 256K 
DRAM chips. The six-input 
Model 6X2 is priced at $695; 
seven-input model 7X2, $849; 
and ten-input 10X2, $995. 
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diagnostic tests, including 
special batch tests. LEDs dis- 
play results without requiring 
a monitor to be attached . $600 
(includes unlimited toll-free 
technical support). Land- 
mark has merged with diag- 
nostic software developer Su- 
perSoft, Inc. to create the 
world’s largest third-party di- 
agnostics company. 
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Dvorak’s Guide to 
DOS & PC 
Performance 

By John C. Dvorak and 
Nick Anis 

(Osborne McGraw-Hill 
(Soft cover. 954 pages; two 
5% " utilities disks . $49.95) 

At best, DOS is often confus- 
ing, even to those who have 
used it for years. To the new- 
comer, DOS can be over- 
whelming. This book address- 
es needs of both long-time 
users and newcomers and suc- 
ceeds in being useful to both 
groups amazingly well. In 
large part, this is due to the 
clear, straightforward writing 
style employed by the au- 
thors. A few evenings spent 
with the book and the 50-or- 
so utilities on two floppy disks 
included with the book could 
move a casual DOS user up to 
the “power user” category. 
DOS basics and commonly 
used commands are covered 


first. Authors then tackle util- 
ity programs that augment or 
replace DOS utilities. 

Major utilities (commer- 
cial, shareware and freeware) 
are described and evaluated in 
each chapter, providing new- 
comers with a basis for judg- 
ing the suitability of a particu- 
lar program. Also covered are 
multitasking and memory 
management. Nearly 200 
pages are devoted to Windows 
and other operating environ- 
ments including OS/2, UNIX, 
Desqview , DR-DOS 5.0 and 
various network systems. Nu- 
merous means of “speeding 
up” PC performance are pro- 
vided in detail. Other odds 
and ends include a tutorial on 
the use of Debug, documenta- 
tion for utilities included on 
its disks and a discussion of 
hardware upgrades. An install 
program on Disk 1 smoothly 
installs the floppy-based utili- 
ties included in the package. 
Highly recommended. 
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EMS Manager 

Merrill & Bryan’s Turbo EMS 
5.0 is an expanded memory 
management program that of- 
fers full EMS support for 
both 386 and non-386 com- 
puters. The program is com- 
patible with any clock speed 
and comes in both 3.5" and 
5.25 " formats. For users with 
LIM 3.2 memory boards, 
Turbo EMS simulates LIM 
4.0, enabling users to benefit 
from advancements made in 



memory management. It fea- 
tures automatic spillover or 
demand paging, which allows 
the program to overflow data 
to any combination of ex- 
panded-memory hardware, 
extended memory and hard 
and floppy disk. 

Turbo EMS 5.0’s Shuttle 
utility, designed for non-386 
machines, allows users to re- 
locate device drivers, TSRs 
and network shells out of con- 
ventional memory. Addition- 
al features include network 
compatibility, VDISK detec- 
tion, extended memory start- 
ing address, page-frame align- 
ment, high-memory analysis, 
true page aliasing and fast 
disk and extended-memory 
access. System requirements 
are an IBM/compatible with 
256K RAM, a 3.5" or 5.25" 
floppy drive and DOS 2.1 or 
later. Price is $100. 

CIRCLE NO. 17 ON FREE CARO 

Deoxidizer Pen 

Caig’s Cramolin DeOxidizer 
is now available in a conveni- 
ent pen applicator. It is non- 
flammable, non-corrosive, 
non-toxic and ozone-safe. 
The pen includes two chisel- 
head tips and one round-head 
tip that are easily replaceable. 
The deoxidizer is said to re- 
move oxidation from connec- 
tors and prevent its recurrence. 


Windows Help 

Fanfare Software introduces 
two new Windows utilities, 
Right On! and Magic Cursor!. 
Right On! is a mouse utility 
that lets users make full use of 
the right and middle mouse 
buttons. Users can set these 
buttons to simulate a left-but- 
ton double click, to send any 
keystroke, or to run any pro- 
gram. Magic Cursor! lets us- 
ers enlarge, customize and 
blink the standard mouse ar- 
row cursor. The program in- 
cludes over 40 professionally 
designed cursors, including 
arrows of different sizes, 
cross-hairs, hands, pen or 
pencil, mouse and more. Each 
program retails for $50 or $70 
for the combination. 
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Quattro Pro Upgrade 

Borland is now shipping 
Quattro Pro Version 2.0, 
which includes “Solve for,” a 
powerful goal-seeking tech- 
nology that solves “what if” 
scenarios simply. Other new 
features include database con- 
nectivity, which lets users eas- 
ily access and manipulate data 
in Borland’s Paradox data- 
base program. The program 
has enhanced presentation 
graphics, including the ability 
to create “branching” slide 
shows, three-dimensional 
graphs and 35-mm color 
slides. Quattro Pro 2.0 has a 
suggested retail price of $495. 
Registered owners of Quattro 
Pro 1.0 can upgrade directly 
from Borland for $79.95. 
Those who purchased Quat- 
tro Pro 1 .0 after July 18, 1990 
are eligible for a free upgrade. 
Owners of other high-end 
spreadsheet programs can up- 
grade for $99.95. 
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Battery-Powered 

DSO/DMM 

Leader Instruments’ Model 
300 is a battery-powered com- 
bination digital storage oscil- 
loscope, digital multimeter 
and eight-bit logic analyzer in 
a single package. The 30- 
MS/s DSO features dual, 
add, subtract and X-Y modes, 
peak-to-peak voltage of 
Channels 1 and 2, frequency 
readout and full automatic 


m 





set-up and automatic ranging 
for both timebase and volts/ 
division for each channel. 

On-board memory consists 
of 1.8K words per channel 
and storage of 20 waveforms 
as standard and up to 80 wave- 
forms with an optional plug- 
in accessory 1C card. The IC 
card lets a user save wavef orm 
information in the field for 
later observation and analy- 
sis. The large high-contrast/ 
wide-viewing-angle super- 
twist LCD display panel mea- 


sures 4 l / 2 x 2 l / 2 inches. It dis- 
plays timebase, sensitivity for 
both channels, vertical mode, 
sweep mode, memory length, 
trigger slope and source, type 
of filter, trigger position, 
bank number and display 
mode setting conditions. 

A data-logging function 
takes long-term measure- 
ments of dc and ac voltage and 
current, low-power resis- 
tance, diode-test and continu- 



ity check. Measurements and 
setting conditions can be 
stored in the optional IC card 
or printed on an optional ded- 
icated Model 710 printer for 
hard-copy documentation. 
Power is supplied by four AA 
cells. Indicators are provided 
for low-battery and power-on 
conditions, and a battery-sav- 
er circuit is built-in. 

The compact Model 300 
DSO/DMM measures 9 7 / 6 "W 
x 6/ 2 "H x 1 % "D and weighs 
2.6 lbs without battery. $ 1 ,995 . 
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Disks 

Maxell introduced the Super 
RD, an air-tight dual-inter- 
locking flex-shutter floppy 
disk in MF2-HD blank and 
formatted configurations. 
This flex-shutter is claimed to 
more firmly adhere to the 
shell to keep out all types of 
particles that can contaminate 
the disk surface and lower 
output performance. 

Other improvements in- 
clude dispersion of the high- 
energy magnetic particles 
through Maxell’s Neo Cross 
Linkage Magnetic Layer. 
With a better S/N ratio. 


which enhances compatibility 
between different drives, Su- 
per Rd reportedly can always 
produce a full-power signal to 
the read/write head. This en- 
hances compatibility between 
machines. Also, Maxell says 
its HB lubricant and HT bind- 
er offer better magnetic-head 
protection. The HB lubricant 
provides smoother contact be- 
tween the magnetic head and 
disk. The HT binder also rein- 
forces smooth movement by 
bonding the lubricant and 
other components of the mag- 
netic layer strongly together. 
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What’s New 


Software Telephone 
Line Switching & Barcodes 


RemoteControl, an IBM/ 
compatible software program 
from Electronic Technolo- 
gies, allows a computer mo- 
dem and answering machine 
or fax machine to share a sin- 
gle telephone line without an 
electronic switch box. When 
used with a standard answer- 
ing machine, the program has 
the ability to call any digital- 
display or tone-only pocket 
pager after each voice mes- 
sage received. RemoteCon- 
trol sells for $35 and requires 
no external power or special 
hardware. It is compatible 
with virtually any modem 
host communications pro- 
gram and any PC fax board. 
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BarZIP, also from Electronic 
Technologies, prints postal 
barcodes on labels and envel- 
opes. It is a small TSR that can 
add postal barcode printing 
capability to existing label 
printing programs, database 
programs, accounting pro- 
grams and many other soft- 
ware packages. A companion 
program, Bar.ReplyMail, can 
print camera-ready artwork 
for Business Reply Mail on 
any HP 11+ or compatible 
printer. BarZIP prints on any 
IBM or compatible graphics 
dot-matrix printer, as well as 
HP II-compatible laser print- 
ers. These programs are priced 
at $195 each. 


Serial Protocol Analyzer 

Global Specialties’ Model 
GS500 battery-powered port- 
able Analyzer is used for trou- 
bleshooting asynchronous seri- 
al data communication systems. 
It can assist in baud-rate analy- 
sis, data word formatting, 
ASCII and hex data monitoring 
and testing data generation. It 
operates in both automatic and 
manual modes and is small 
enough for field-service 
applications. 

The system consists of a 
GS500 Protocol Analyzer, 
GS50I Display Module and 
GS502 Break-Out Box. The an- 
alyzer can be used independent- 
ly or be connected to a standard 
oscilloscope to provide a dis- 
play of alphanumeric text. At- 
taching the Display Module al- 
lows the Analyzer to be used in- 
dependently of an oscilloscope. 
The Break-Out Box provides 
full breaking and patching of 25 


Mouse Alternative 

ALTRA introduced FELIX, 
an alternative to the mouse, 
for controlling personal com- 
puters. FELIX provides full- 
screen, precise cursor control 
via a movable button that 
floats on a control surface 
that measures only 1 square 
inch in area. Included control 
software provides high-reso- 
lution performance of up to 
4,000 dpi, as well as numerous 
time-saving window manage- 
ment and control features, 
FELIX is available for the 
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Modern Electronic 
Instrumentation And 
Measurement Techniques 


By Albert D. Helfrick and 
William D. Cooper 

(Prentice Hall. Hard cover. 
446 pages . $50) 

The textbook is an update of 
Electronic Instrumentation 
And Measurement Tech- 
niques to bring it into align- 
ment with modern test 
equipment and measuring 
procedures. Such basic mea- 
surement techniques as ac- 
curacy, precision and stan- 
dards have been retained. 


Less emphasis is placed on 
moving-coil meters since 
there is a trend away from 
using them. Relatively new 
equipment, such as the digi- 
tal storage oscilloscope and 
digital spectrum analyzer, 
are covered in detail. A new 
chapter on fiber optics has 
been added. The book re- 
tains a textbook flavor, with 
numerous worked out exam- 
ples, references and review 
questions at the end of each 
chapter. 



lines plus data monitoring of 
the transmit and receive lines 
via the Analyzer. Using the test 
data generation mode, the sys- 
tem can check operation of 
printers, terminals and other 
devices when a transmitting de- 
vice is not available. $179.95, 
basic GS500 Analyzer; $99.95, 
GS501 Display Module; $1 19.95, 
GS502 Break-Out Box. 
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Macintosh SE and Macintosh 
II lines of computers, with 
other models presently under 
development for IBM and 
compatible PCs. $169. 
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All-In-One LAN Tester 

Beckman introduced the 
TMT-1 Transmission Medium 
Tester for use in LAN certifica- 
tion. Housed in a 9.5" x 6.3" 
x 2.0 " enclosure and weighing 
less than 5 pounds, it is designed 
to verify the capability of in- 
stalled LANS for conducting 
high-reliability information 
traffic. It performs a series of 
electrical tests in automatic se- 
quence or individually under 
operator control. 

Separate connectors permit 
the TMT-1 to conveniently test 
coax and eight-line twisted-pair 
LANs. Electrical testing occurs 
with operator prompts, while 



test results are displayed on a 
two-line 20-character LCD or 
printed out via an optional por- 
table printer. 

Tests conducted include line 
mapping, dc resistance, noise, 
impedance and length. Firm- 
ware also performs automatic 
analysis of reflected signals. 
Other applications of the 
TMT-1 include telephone wire 
servicing, since it can detect 
faults and their locations within 
a line, frequency and amount of 
noise. It can also alert a LAN 
operator that someone is tap- 
ping into the LAN. 
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Now with NRI’s 
new training 
you can enjoy 
the rewards of 
a career in 
computer 
programming 

A top-paying career in computer 
programming is no longer out of your 
reach. Now you can get the practical 
training and experience you need to 
succeed in this top-growth field 

It’s training that gives you real- 
world programming skills in four of 
today’s hottest computer languages: 

BASIC, Pascal. C, and COBOL. 

Hands-on training that includes 
a powerful IBM AT-compatible 
computer, modem, and program 
ming software you train with and keep. 

Comprehensive, at-home training that 
gives you the competitive edge to 
succeed in one of today’s leading 
industries. The kind of experience-based 
training only NRI can provide. 



As a trained computer programmer of 
the ‘90s, you can enjoy long-term career 
success. In fact, the Bureau of Labor 
Statistics forecasts that during the next 10 
years job opportunities will increase by 71.7 
percent for the skilled computer program- 
mer. With NRI training you can be one of 
the increasing number of computer 
programmers using their skills to build a 
top-paying career — even a business of their 
own — in this prolcssionally and financially 
rewarding high-tech field. 

▼ The only programming 
course that includes a powerful 
AT-compatible computer system 
and programming 
software you keep 

Right from the start, NRI 
training gets you actively involved 
in the challenge of real-world 
computer programming. You 
leam how to create the kinds of 
full-featured, powerful pro- / 
grams today s employers and 
clients demand. And, unlike 
any other school, NRI lets 
you experience first-hand 
the power of an IBM PC/ 

AT-compatible computer 
system with modem, a full 


Plus you explore the 
extraordinary capabili- 
ties ol not one or two but 
lour in-demand computer 
languages. You learn to design, code, 
run, debug, and document programs in 
BASIC, Pascal, C, and COBOL. In the 
process you become uniquely prepared for 
the wide variety ol programming opportuni- 
ties available today. 

▼ No previous 
experience necessary 

Immediately, you stan getting the 
money-making job skills you need to secure 
a luture in computer programming — no 
matter what your background. With NRI 
training you move easily from computer 
novice to computer professional with step- 
by-step lessons covering program design 
techniques used every day by successful 
micro and mainlrame programmers. 

You’ll find no heavy textbooks to plow 
through. No night classes to attend. Instead, 
NRI’s at-home, step-by-step training covers 
all the bases, guiding you from the impor- 


Y.w.m w 


tant fundamentals to real-world methods 
and techniques. With the help of your NRI 
instructor — offering one-on-one, personal 
guidance throughout your course — you 
quickly gain the skills you need to handle 
with confidence a wide variety of program- 
ming applications. You even use your 
modem to “talk” to your instructor, meet 
other NRI students, and download 
programs through NRI’s exclusive program- 
mers network, PRONET. 

▼ Send today 

for your FREE catalog 

Now you can have the professional 
and financial rewards of a career in 
computer programming. See how NRI at- 
home training gives you the experience, the 
know-how, the computer, and the software 
you need to get started in this top-paying 
field. Send today for your FREE catalog. 

If the coupon is missing, write to us at 
the NRI School of Computer Programming, 
McGraw-Hill Continuing Education Center, 
4401 Connecticut Avenue, NW, Washing- 
ton, DC 20008. 



r Schools 

McGraw-Hill Continuing Education Center JA 

4401 Connecticut Avenue, NW, Washington, DC 20008 if nil 

$ Check one free catalog only 

□ Computer Programming 

□ PC Systems Analysis 

□ PC Software Engineering Using C 


□ Microcomputer Servicing 

□ Desktop Publishing and Design 

□ W ord Processing Home Business 


Name . 




(please prim) 


-Age. 


Address _ 


megabyte of RAM, disk drive, and moni 
tor — all yours to train with and keep 


l_ 


City 

Accredited Member, National I lomc Study Council 


. State . 


. Zip . 
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Enhancing ByNickGoss 


Lightning Storm Monitor With 
Automatic Computer Disconnect 

Alerts you to nearby electrical-storm activity, 
then automatically closes files, saves whatever is 
in RAM to disk and powers down your computer 


I f you’re like me, nothing is quite 
as scary as the prospect of losing 
your computer, modem and data to 
the effects of lightning. Every year 
countless thousands of personal 
computers are severely damaged by 
lightning-induced line-voltage tran- 
sients. Most of us run to unplug our 
machines at the first signs of an ap- 
proaching electrical storm, but what 
to do when you’re asleep or away 
from home? This is where the Storm 
Monitor can really pay off. 

By monitoring the 550-to- 1,600- 
kHz portion of the electromagnetic 
spectrum for EMP (electromagnetic 
pulses), the Storm Monitor detects 
electrical storms while they’re still 
miles away. When dangerous light- 
ning is detected, the project automat- 
ically turns your system off and dis- 
connects it from the 117-volt ac wall 
source. 

As an additional benefit, the Storm 
Monitor can be expanded to include 
an internal modem disconnect and 
automatic computer “Power Mas- 
ter” unit. 

Description 

The Storm Monitor is a self-con- 
tained EMP monitor and automatic 
power-line disconnect unit. To make 
the Storm Monitor easier to under- 
stand, let’s break the unit down into 
two distinct parts. The first section is 
the EMP Detector. 

This unit consists of a standard 
AM (amplitude-modulated) radio 
enclosed in a small case at the end of a 
10-foot length of cable. By moving 
the EMP Detector away from your 
computer, stray r-f (radio-frequen- 



cy) interference generated by the log- 
ic circuitry inside your computer is 
reduced, relative to the Detector. 
This gives the EMP Detector a chance 
to “listen” to other non-local r-f sig- 
nals, namely lightning. 

When lightning occurs, extremely 
strong electromagnetic pulses are 
created. These pulses sound like the 
“pops” and “static” you’ve heard 
when listening to an AM radio. The 
second section of your Storm Moni- 
tor, called the Control Unit, takes 
advantage of this annoying side-ef- 
fect (for AM radio listeners, at least) 
by measuring the relative strength, 
duration and discharge rate of the 
lightning strikes. 

By integrating these pulses, the 
Storm Monitor can make automatic 
“judgments” about approaching 


storms and take the necessary steps 
to disconnect your computer equip- 
ment. The concept behind the Storm 
Monitor is very simple and so is the 
hardware, so let’s get started build- 
ing your own Storm Monitor. 

Before you begin actual construc- 
tion, it’s important that you fully 
understand the Storm Monitor’s cir- 
cuit operation. This will take only a 
few minutes now and can save you 
hours of frustration later. Let’s start 
with the EMP Detector. 

•EMP Detector Unit. Remember 
that “EMP” stands for electromag- 
netic pulse. All voice and music “ra- 
dios” operate by receiving or “con- 
verting” electromagnetic signals into 
audio baseband. Various modula- 
tion techniques have evolved from 
the earliest “spark-gap” transmit- 
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PARTS LIST 


Semiconductors 

D1,D2,D8— Red light-emitting diode 
D3,D4,D5,D9 thru D13,D15— 1N4148 
small-signal silicon diode 
D6— Green light-emitting diode 
D7 — 1N4004 silicon rectifier diode 
D 14— Yellow light-emitting diode 
Q1 ,Q2,Q5 thru Q1 1 ,Q13— VN0300 
field-effect transistor (Siliconix; 
Cyberlab Part No. 3124) 

Q3,Q4— MPSA56 pnp silicon signal 
transistor 

Q12— 2N2222 npn general-purpose 
silicon transistor 

Q14 — ECG-5635 or similar 10-ampere 
triac 

U 1 ,U2,U3,U5 — CD4060 CMOS 
counter/oscillator 
U4,U8 — LM358 dual operational 
amplifier 

U6— 7812 fixed + 12-volt regulator 
U7— MOC-3010 optical-isolator driver 
(Radio Shack Cat. No. 276-134 
or similar) 

Capacitors 

C1,C4,C6,C7,C18 — 4.4-jiF, 16-volt 
axial-lead tantalum or electrolytic 
C2,C8,C9,C12,C14,C17 — 1-^iF, 16- 
volt axial-lead tantalum or electrolytic 
C3— 0.22-jiF, 16-volt axial-lead 
tantalum or electrolytic 
C5,C10— 0.47-^F, 16-volt axial-lead 
tantalum or electrolytic 


Cll— OA-fxF, 16-volt axial-lead 
tantalum or electrolytic 
C13— 10-/iF, 16-volt axial-lead 
tantalum or electrolytic 
C15— 0.047-pF, 100-volt Mylar 
C16— 0.2-fxF, 250-volt Mylar 

Resistors (14- watt, 5% tolerance) 
R1,R2,R21,R25,R30,R32,R39 — 1,000 
ohms 

R3,R4,R1 1 ,R22,R31— 100,000 ohms 
R5,R12,R23,R24,R36,R37,R44 — 10,000 
ohms 

R6— 22,000 ohms 
R7,R42— 100 ohms 
R9,R10,R15,R16,R19,R20,R33,R34 — 
47,000 ohms 

R13,R14,R26— 68,000 ohms 
R18 — 4,700 ohms 
R27,R28,R29— 22,000 ohms 
R35— 220,000 ohms 
R38 — 470 ohms 
R40 — 180 ohms, 14-watt 
R41 — 1,200 ohms, %-watt 
R43 — 100 ohms, 1-watt 
R8,R1 7— 100,000-ohm, pc-mount 
trimmer potentiometer 

Miscellaneous 

FI — 6-ampere slow-blow fuse 
K1 — 12-volt dc relay with 10-ampere 
dpdt contacts 

MOV 1— MOV Varistor (Radio Shack 
Cat. No. 276-568C or similar) 


PI— Piezoelectric alarm transducer 
(Radio Shack Cat. No. 273-064 or 
similar) 

SW1— Dpdt rocker, toggle or slide 
switch 

SW2,SW3— Spst rocker, toggle or slide 
switch 

Printed-circuit board; sockets for all 
DIP ICs; AM pocket radio (Radio 
Shack Cat. No. 12-201 or similar); 
suitable enclosure; 13.6-volt dc pow- 
er-supply module (Radio Shack Cat. 
No. 273-1653A or similar); 3.5-mm 
phone plug; three-conductor 117-volt 
ac line cords (one with plug, the other 
with socket); holder for FI; 9-volt 
battery snap connector; heat sink for 
triac (see text); !4" threaded spacers; 
grommets; plastic strain reliefs; ma- 
chine hardware; hookup wire and 
ribbon cable; solder; etc. 

Note: The following items are available from 
U.S. Cyberlab, Inc., Rte. 2 Box 284 Pro- 
duction Facility, West Fork, AR 72774 
(tel.: 501-839-8293): Complete kit of parts 
minus IC sockets and power supply, 
$99.95; assembled Storm Monitor with 
power supply, $134.95. Also available: 
ready-to-wire pc board, $19.95 and ma- 
chined enclosure with finished front pan- 
el, $19.95. Add $2.95 P&H for pc board, 
$4.95 P&H for enclosure or $6.50 for full 
kit and assembled unit. Arkansas, resi 
dents, please add 5 °7o state sales tax. 
MasterCard and Visa accepted. 


ters and receivers. These primitive 
devices were essentially miniature 
“lightning generators.” They cre- 
ated tuned “sparks” that could be re- 
ceived miles away. 

Amplitude-modulation (AM) ra- 
dios have always been plagued by 
EMP interference. Static has inter- 
rupted the signals of countless pro- 
grams, much to the frustration of 
distant listeners. So it’s not surpris- 
ing that our EMP Detector Unit is 
simply an AM radio connected to the 
Control Unit via an earphone plug 
and 9-volt battery clip! By tuning 
your EMP Detector to a “quiet” 
portion of the AM band (lower por- 
tion of the 550-to-l ,600-kHz band is 
usually best), the Storm Monitor will 
be able to detect distant EMP signals 
created by lightning. The EMP De- 
tector Unit is powered by the Control 
Unit and located away from your 
computer system. You’ll find your 
computer to be quite an EMP genera- 
tor itself! 


• Control Unit. The “brain” behind 
the scene is the Control Unit’s Logic 
Card. This circuitry “listens” to the 
audio output of the EMP Detector 
and makes sense of what it hears. De- 
tected EMP pulses are integrated in a 
unique “charge-pump integrator.” 
This analog “storm-threat level” is 
continuously compared with a stan- 
dard reference. When the storm- 
threat confidence is high, the Control 
Unit automatically begins a sequence 
of events to power down as follows: 

(1) Alerts you that a storm has 
been detected. 

(2) Gives you an opportunity to 
override power down. 

(3) Alerts the computer that a 
storm has been detected. 

(4) Allows the computer to close 
files and dump RAM to disk. 

(5) Opens a solid-state relay (triac) 
to power down the computer. 

(6) Places a mechanical relay in a 
“safe path” mode. 


(7) Continues to monitor the 
storm for signs of passing. 

(8) Restores power when the storm 
has passed. 

This is quite a sequence of events 
for our “analogic” brain. You might 
think that this is a natural job for a 
microprocessor. However, because 
the microprocessor itself generates 
EMP, and because you can’t afford 
any glitches during the storm, good 
’ole “analogic” comes to the rescue. 
Let’s look at the Control Unit in 
more detail. 

How It Works 

Power is sent to the EMP Detector 
Unit, while audio is returned through 
a 10-foot shielded cable. Audio ap- 
plied to C15 (see Fig. 1) is biased by 
trimmer control R8 to an appropriate 
level for Q2. Because of Q2 1 s ex- 
tremely high gain, EMP signals are 
amplified and inverted. The input 
bias adjustment provided by R8 just 
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turns off the drain of Q2 when no 
EMP signals are present. 

When pulses occur, the drain of 
Q2 pulls down the bases of Q3 and 
Q4. This base-emitter current results 
in increased collector current and 
consequent voltage “pull-up” at the 
collectors. Transistor Q3 lights the 
EMP LED to indicate received EMP 
detection pulses. Capacitor C4 
lengthens the pulses to increase visi- 
bility of the LED. 

In a similar manner, Q4 pulls the 
collector end of R6 up close to + 12 
volts. As you see, each time an EMP 
pulse is detected, a resulting positive- 
going pulse is applied to pin 2 of U4. 
Also notice that pin 2 of U4 connects 
via R7 to Q5 , which is controlled by 
the astable operation of U2. This 
CD4040 timer is allowed to free-run, 
constituting the “sample time base” 
of the Storm Monitor. Every 45 sec- 
onds or so, the output of Q2 changes 
state (on-off-on-off. . . .). 

FET Q5 acts as an open-drain level 
shifter. That is, each time the gate of 
Q5 is made high, the drain pulls 
down input pin 2 of U4 , through R7. 
This cancels received EMP detect 
pulses and resets the integrator cir- 
cuit formed by U4 pins 2, 3 and 1 . 

For example, assume that the U2 
output to Q5 goes high for 45 sec- 
onds. During this period, no EMP 
pulse effects can be passed along to 
U4 due to the shunt effect through 
active Q5 . Since the drain of Q5 is 
low, it also charges C6 and C7, which 
resets the integrator. 

During the next 45-second cycle, 
the output of U2 is low. The output, 
applied to Q5< releases input pin 2 of 
U4 to control from Q4 and the EMP 
detect pulses. Each time an EMP de- 
tect pulse strobes pin 2 of U4 , it 
“bumps” the charge level of C6 and 
C7. As these pulses are integrated, a 
voltage is pumped-down at input pin 
6 of comparator U4. 

Trimmer R17 is adjusted for an ap- 
propriate level and compared with 
the integrator input. When the volt- 
age level drops below the comparator 
threshold, output pin 7 of U4 is 
pulsed high. This high pulse is cou- 
pled through C12 to input pin 12 of 
counter U5. By configuring C12 and 
R18 at the reset input of £75, U5 can 
be forced to reset and start a new 5- 
minute storm timing cycle. 

So far, you know that during nor- 


mal operation (no storm present), the 
EMP Detector Unit receives no EMP 
pulses and produces no detect pulses 
of its own. With no activity at Q2, 
nothing happens. The drain of Q2 re- 
mains open, the emp LED doesn’t 
light and no positive pulses appear at 
pin 2 of U4. Integrated circuit U2 
doesn’t know nor care what’s hap- 
pening in the outside world and con- 
tinues to cycle on and off continu- 
ously Any drift that might have ac- 
cumulated in the integrator is reset 
every 45 seconds. In turn, no storm- 
detect pulses are created by U4, and 
US never gets reset. 

When a storm approaches, EMP 
pulses are received and accumulated 
in the U4 circuit. If the storm is near- 
by, the number of EMP pulses and 
their duration and rate rapidly ac- 
cumulate as a representative analog 
voltage. If the resulting integrated 
voltage drops below the preset thresh- 
old, US resets and a sequence of 
events is triggered. Now let’s look at 
the storm-detect and power-down 
sequences. 

As you already know, US is reset by 
U4 when a storm is detected. Counter 
U4 has an internal oscillator. Reset 
action on pin 12 forces the count out- 
put lines to 0. With output pin 2 con- 
nected to the gate of Qll y US counts 
up from 0 until the pin 2 output line 
goes high. With the gate of Qll goes 
high, its drain pulls the oscillator con- 
trol components to ground. This 
stops U5 from oscillating and, conse- 
quently, counting. 

Capacitor C14 sets US's time-out to 
about 6 minutes. This timer serves as 
a master controller for the power se- 
quence. Remember that U2 creates a 
45-second sample-and-reset cycle for 
the U4 EMP integrator circuit. As 
long as an electrical storm is present, 
pulses are generated during the 90- 
second sample cycle and coupled 
across C12 to reset US. Continuous 
reset action keeps US from ever reach- 
ing its 6-minute time-out. Therefore, 
output pin 2 of US keeps the oscillator 
running and holds pin 12 of U3 low. 

When the storm passes, the 90-sec- 
ond storm-alert pulses stop at pin 12 
of US. With no further resets to force 
the count to 0, US eventually times 
out after the full 6 minutes have 
elapsed. This additional delay adds 
some hysteresis to the circuit. Other- 
wise, lulls in a storm could power 


your computer back up in the middle 
of a storm. 

While US is timing-out it also 
holds reset pin 12 of U3 low. This lets 
U3 begin its own timing cycle that 
lasts for approximately 3 minutes. 
Two outputs pins (1 and 15) are used 
on U3. FET Q8 and associated oscil- 
lator circuitry should look familiar to 
you from US. Its function is the same 
in that after the 3-minute time-out 
the gate of Q8 goes high and prevents 
further oscillation. Diode D3 routes 
this logic high on to the gate of Q9. 

FET Q9 and U7 create a “soft” 
on/off control circuit. Also, output 
pin 15 of (73 is routed off the Control 
Unit Logic Card to the Phone Inter- 
face card RS-232 connection. Pin 15 
also drives the CLOSE FILES LED 
through Q6. This 45-second strobe 
output signals your computer that 
power-down is imminent and that it 
should halt execution of the current 
program and start “flushing” RAM 
contents to disk for later retrieval. 
(We’ll cover operation of the Phone 
Interface module next month.) This 
45-second cycle is repeated twice be- 
fore locking out. 

After the CLOSE FILES LED extin- 
guishes for the second time (after 3 
minutes) the system automatically 
powers down your computer. 

The soft on/off circuit may look 
complicated at first glance, but its 
operation is very straightforward. 
Assume for the moment that Q9 isn’t 
in the circuit and ignore the fact that 
switch SW1 is shown in the OFF posi- 
tion. This nomenclature is relative to 
the phone monitor operation of the 
unit. With SW1 connected to the V + 
line, C13 begins to charge through 
R25 and R26. When the switch is 
opened, R24 provides a discharge 
path for C13 to ground. 

In a similar manner, Q9 also acts 
as a switch to discharge C13 to 
ground through R26. This RC net- 
work provides a slow ramp-up or 
ramp-down voltage with which to 
drive the comparator circuit made up 
of U8 , R27 , R28 and R29. 

Window comparator U8 monitors 
the charge voltage at the positive ( + ) 
side of C13. When C13 fully dis- 
charges, output pins 1 and 7 of U8 go 
low. When a voltage is applied to the 
charging circuit {SW1 set to off or 
Phone Mon. high), the potential on 
C13 begins to rise and, when it reach- 
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es 4 volts, sends high output pin 1 of 
U8 and energizes Kl. The relay then 
routes 117 volts to triac Q14. A few 
hundred milliseconds later, the po- 
tential across C13 rises to above 8 
volts and triggers high output pin 7 of 
U8. This action forward-biases opto- 
isolator U7 and turns on Q14. 

By soft starting the relay, arcing 
and consequent pitting of the con- 
tacts are avoided. A relay like Kl is 
needed to physically remove the 1 17- 
volt acpath fromthecircuit. The rea- 
son for use of an electromechanical 
relay in this circuit is that a triac-only 
design wouldn’t afford the same de- 
gree of protection against lightning. 
Note that the relay is also configured 
to provide a further measure of pro- 
tection in that it not only disconnects 
the 117 volts ac, but also shorts to- 
gether and to the ground return the 
line inputs to the circuit. 

If a high-voltage lightning surge 
does make it into your house through 
the 1 17-volt ac power line, the Storm 
Monitor will provide a direct path to 
ground for the transient that follows. 
This routes as much of the charge 
away from your computer as possi- 
ble. Transient absorber MOV1 in 
Fig. 2 wires directly across the circuit 
to protect against stray transients. 

Now let’s turn to the last two areas 
of the circuitry. Locate U1 at lower- 
left in Fig. 1 . FET Ql provides a pow- 
er-on reset for VI. That is, when you 
power up the system, Cl begins to 
charge through Rll . When the po- 
tential across Cl rises above 1.5 
volts, Ql switches on and holds low 
reset pin 12 of Ul. This allows U1 to 
hunt for a little over 6 minutes and at 
the end of that period generate a high 
output at pin 2 to lock the oscillator 
off via shunting action from Q7. This 
simple 7-minute timer function holds 
low diodes DIO and D12 , overriding 
the initial random power-on state of 
the system. 

override switch SW2 performs 
the same function through D9 and 
Dll when you want to take your 
chances and ride out the storm. 
When you first turn on the Storm 
Monitor, it emits a faint pulsing 
sound through the piezoelectric 
alarm buzzer to assure you that the 
circuitry is working properly, even 
though the unit is held safe by Ul for 
the first 6 minutes. 

FET Q13 drives the STORM LED, 
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Fig. 3. Actual-size etching-and-drilling guide for fabricating the required print- 
ed-circuit board. 


which blinks on and off during the 
entire storm-alert phase. Likewise, 
Q12 drives piezo alarm PI to alert 
you that an electrical storm is ap- 
proaching and a forced power-down 
is imminent. 

Construction 

The Storm Monitor is best housed in- 
side a metal enclosure, which you 
prepare by drilling the various com- 
ponent mounting holes. The printed- 
circuit card can be fabricated using 
any applicable method. Attempting 
to build the Storm Monitor on per- 
forated board isn’t recommended be- 
cause of the complexity of the circuit 
and creation of ground loops that 
could become a problem. 

For those of you who wish to fabri- 


cate your own pc board, the etching- 
and-drilling guide for it is shown ac- 
tual-size in Fig. 3. If you prefer not to 
fabricate your own board, you can 
obtain a ready-to-wire one from the 
source given in the Note at the end of 
the Parts List. 

When you have the pc board 
ready, mount the various compo- 
nents on it according to Fig. 4. Start 
with the IC sockets and proceed to in- 
stallation of the resistors and capaci- 
tors. Do not plug the ICs into the 
sockets just yet. Proceed with instal- 
lation the transistors, triac and diodes. 

Make sure as you go along that po- 
larized capacitors and diodes are pro- 
perly oriented and that the tran- 
sistors and triac are properly based. 
Make sure to attach the heat sink to 


triac Q14 , using thermal paste to as- 
sure good thermal coupling. 

You can fabricate a heat sink for 
the triac from 0.062 "-thick aluminum 
stock. Cut it to the shape shown at 
the lower-right in Fig. 2. This done, 
make two 45 ° bends in the aluminum 
so that the back piece stands straight 
up. While making the heat sink, be 
careful to avoid bending it at an angle 
that causes shorts to the fuse holder 
or relay contacts. The heat sink de- 
tailed in Fig. 2 provides good per- 
formance for the average XT or AT 
computer with an EGA monitor 
(about 1 ampere on the 117-volt ac 
line). If your computer system in- 
cludes a printer (and especially if it’s 
a laser printer), increase the surface 
area of the heat-sink tab. The triac 
specified in the Parts List can safely 
handle up to 10 amperes, but for it to 
do so requires a larger heat sink. 

Mount the front panel of the Storm 
Monitor with spray adhesive. For the 
front-panel overlay, you can photo- 
copy Fig. 5 on heavy card stock and 
use it as the front panel, instead of 
having to paint your enclosure and 
apply dry-transfer legends. Carefully 
cut out the component mounting 
holes with a hobby knife after the 
panel art is in place on the machined 
front panel of the enclosure. 

Now mount the three switches on 
the front panel (see lead photo and 
Fig. 6). Make certain you install a 
double-pole, double-throw switch in 
the answer phone switch location. 
The other two switches are single- 
pole, single-throw types. 

Finally, you can mount the five 
LEDs using panel-mount escutch- 
eons. Alternatively, you can simply 
cement the LEDs into place with fast- 
setting epoxy or silicone adhesive. 

Use ribbon cable to connect the va- 
rious indicator LEDs to the Logic 
Card and No. 22 stranded hookup 
wire to connect the switches. Next, 
run the 13.6-volt dc power supply 
cord through a grommet-lined hole 
in the rear panel of the enclosure and 
connect it to the Logic Card and 
power switch. 

Now connect the 117-volt ac line 
cords and relay into the circuit. Exer- 
cise extra care when wiring the line 
cords and relay circuit. Look over 
Fig. 1, Fig. 2 and Fig. 6 to make cer- 
tain you understand how to wire this 
part of the circuit. 
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Start wiring this circuit by routing 
the two line cords through the Storm 
Monitor holes you drilled for them 
through the rear panel of the enclo- 
sure. Line the holes with rubber 
grommets and tie strain-relieving 
knots in the cords inside the enclo- 
sure or secure the cords in place with 
plastic strain reliefs. Whichever 
method you choose, leave about 4" 
of cord inside the case. 

Strip back the outer cable jacket 
and separate the three conductors. 
For safety, both to your computer 
system and yourself, make sure to 
use three-conductor line cords ter- 
minated in a three-prong plug and a 
three-contact receptacle. 

Mount the fuse holder in its hole in 
the rear panel. Wire the relay into the 
circuit. Place heat-shrinkable tubing 
on the leads of the MOV to prevent 
them from shorting to each other or 
anything else inside the project. 

With the 1 17-volt ac circuit wiring 
finished, double-check everything 
with an ohmmeter to make sure you 
haven’t made any errors. When 
you’re absolutely certain that this cir- 
cuit is wired correctly, use epoxy ce- 
ment to secure the relay to the top 
panel inside the enclosure, as illus- 
trated in Fig. 6. 

Using the full 10-foot length of 
shielded three-conductor cable, sol- 
der the center terminal of a 3.5-mm 
phone plug to the center (white) 
shielded conductor of the cable. Sol- 
der the shield to the outside terminal 
of the plug (black). Then connect 
R42 across the plug, as indicated in 
Fig. 2, to provide a load for the ra- 
dio’s amplifier. Connect the cable to 
the earphone jack of the radio. 

Connecting a 9-volt battery snap 
connector to the shielded cable is 
very important. This connector must 
snap onto the 9-volt battery connec- 
tor in the radio. Because of this ar- 
rangement, you must wire the battery 
snap connector to the shielded cable 
in reverse polarity. 

Slide 1 " lengths of small-diameter 
heat-shrinkable tubing over the leads 
of the snap connector. Then connect 
and solder the red (positive) supply 
lead in the shielded cable to the black 
lead of the battery connector. Con- 
nect and solder the black (negative) 
supply lead in the shielded cable to 
the red lead of the battery connector. 
Slide the tubing over the joints to 


completely cover them and shrink in- 
to place. 

Route the free end of the cable 
through a grommet-lined hole in the 
rear panel of the enclosure and tie a 
strain-relieving knot in it inside the 
enclosure, leaving about 8" of free 
cable inside the enclosure. Slide a 1 " 
length of small-diameter heat-shrink- 
able tubing over the end of the red 
conductor in this cable, connect this 
conductor to R43 and solder the con- 
nection. When the connection has 
cooled, slide the tubing over it and 
shrink into place. Plug the black con- 
ductor and shield of the cable into the 
proper hole in the Logic Card and 
solder into place. 

Testing & Calibration 

Begin your tests by checking the 
Logic Card. Using an oscilloscope, 
dc voltmeter or multimeter set to the 
dc-volts function, place the “signal” 
or “hot” probe on the left (input) pin 
of the 7812 voltage regulator. Bump 
the power switch on and then off 
again quickly. Watch for the dc volt- 
age on the scope screen or meter dis- 
play to rise to about + 13.6 volts. If 
you get no indication, there’s prob- 
ably a short-circuit on the Logic 
Card. Recheck your work, correct 
the problem and repeat this test. 

When you do obtain a fairly clean 
+ 13.6 volts at the input, move to the 
output pin of U6 and note if + 12 
volts is present here. If this also looks 
good, move around the Logic Card 
checking the various V + pins on the 
IC sockets for + 12 volts. 

When you have the correct indica- 
tions at all locations, power down the 
project and plug the ICs into their re- 
spective sockets. Make sure each is 
properly oriented and that no pins 
overhang the sockets or fold under 
between ICs and sockets. 

Power up the project once again 
and listen for a faint beeping sound 
coming from the piezo alarm. Only 
the SYSTEM NOMINAL LED should be 
on at this time. After a few seconds, 
the CLOSE FILES LED might come 
on, which is normal on initial power- 
up. After about 6 minutes, the unit 
should be completely silent as it waits 
for EMP activity. 

The first step in calibrating the 
Storm Monitor is to adjust the bias 
on Q2 , using your scope or meter to 



Fig. 5. Actual-size front-panel art- 
work. Photocopy this on heavy card 
stock and use it as the front panel for 
the Storm Monitor. 
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LEASING OPTIONS 
NOW AVAILABLE. 

BUDGET YOUR LOW 
MONTHLY PAYMENTS 

CALL FOR DETAILS 


DTK SYSTEM SPECIALS 


Call for Custom 


DTK 386SX 


DTK 286-16MHZ 


Configuration on 


Club American, 


AGI & DTK 


2 MB RAM 

1.2, 1.4 Floppy 

44 MB SEGATE Drive I/O 

VGA PACKAGE (640X480) 

101 Keyboard 

2 Serial/1 Parallel Port 


$1549 


2 MB RAM 
1.2, 1.4 Floppy 
44 MB SEGATE Drive 
VGA Package (640 X 480) 

101 Keyboard 

1 Parallel Port $ 1379 



DTK 386-25 DESKTOP 


DTK 486-25 



4 MB 

1.2, 1.4 Floppy 
125 MB IDE Drive 
VGA Package (640X480) 
101 Keyboard 
2 Serial, I Parallel Port 


$1999 


4 MB RAM 
1.2, 1.4 Floppy 
125 MB IDE Drive 
VGA Package (640X480) 
101 keyboard 
2 Serial, 1 Parallel Port 


$3479 


ALL ABOVE SYSTEMS ADD $200 FOR TSUNG, 1 MB CARD & SUPER VGA 


VIDEO CARDS 

■ 

HARD DRIVES 

■ 

PRINTERS 

■ 

MONITORS 

i 


NETWORKS 


EVEREX VIEWPOINT $139 

RENAISSANCE GRX2+ $99 

PARADISE 1024 512K $199 

VEGA 1024 $199 

MONO GRAPHICS W/PRINTER $35 
COLOR GRAPHICS W'PRINTER $35 
ATI WONDERPLUS $189 

VEGA VRAM 512K . . . $409 

EVEREX VRAM 512K $259 

SPEEDSTAR 1MB $199 

BOCA BASIC VGA . $89 

TEAC55B 360K $69 

TEAC55G 1.2 MB $79 

TEAC1.4MB $79 

FUJITSU 360K XT $61 

FUJITSU 360K AT $65 

FUJITSU 1.2 MB AT $72 

TOSHIBA 3-1/2" 720K $69 

TOSHIBA 3-1/2" 1.4 MB $72 


SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 

SEAGATE 


ST225 (20 MB KIT) $235 
ST238(30 MB KIT) $2S5 
ST251-1 (40 MB) $239 
ST4096 (80 MB KIT) $489 
ST277 (60 MB RLL) $269 
ST125 . $249 

ST157A (40 mb ide kit $269 
ST4144 (120 MB RLL) $583 
ST138 ... $273 

ST296N (SCSI Host 2) $373 
ST151 (40 MB) . . . $295 
ST4 182 (160 MB) ESDI $879 
ST 1 144A (125M8 IDE KIT) $449 
1239 210 MB IDE $675 


EPSON ALL MODELS SCALL 

STAR ALL MODELS . . $CALL 
PANASONIC ALL MODELS $CALL 
CITIZEN ALL MODELS $CALL 


HP LASER PRINTERS 


HP LASERJET III $1579 

425-1 FONT CARTRIDGE $229 
LASERJET TONER CARTRIDGE $87 
HP LASERJET IID . $2775 

HP LASERJET IIP . . $969 

HP LASERJET II $1069 


SAMSUNG IMTEQ MONO $79 

SAMGUNG MULTIMODE $419 

INTEQ VGA RELYSIS . $339 

SEIKO 1450 . $629 

QUME 1024 $359 

QUME MULTISYNC $469 

ICOMM VGA 1024 $369 

RELYSIS VGA BASIC $299 

RELYSIS SUPER VGA $349 

RELYSIS PAPERWHITE VGA $129 


EVEREX PRODUCTS 


NEC MONITORS 


LOGITECH/ DFI 




NEC 2A 800x600 . $455 

NEC 3D 1024x768 $589 


256 GREY SCAL SCANMAN 
SERIAL C-9 MOUSE 
BUS C-9 MOUSE 
SCAN MAN 
CATCHWORD OCR 
LOGITECH TRACKBALL SER 
LOGITECH TRACKBALL BUS 

DFI HAND SCANNER 

CARRET PROFESSIONAL . . 


1 MB II 
1 MB IIP 


$139 

$139 


CALL for NEC 
pricing on NEC 4D & 5D 


CALL FOR PRICING ON 2MB OR 4MB 
MEMORY UPGRADES. CALL FOR 
PRICING ON ALL PACIFIC DATA UP- 
GRADE PRODUCTS FOR YOUR 
LASERJET. MEMORY UPGRADES 
NOW AVAILABLE FOR IIP 


EXPANSION CARDS 


XT DISK I/O CARD $45 

AT I/O CARD $45 

XT TURBO MOTHERBOARD . $72 

384K MULTIFUNCTION $72 

1.4 XT FLOPPY CONTROLLER $45 


LANTASTIC ETHERNET startup k$539 
SMC ARCNETPC 130 $95 

SMC ARCNETPC 130E .$119 

£ 

MAXI MAGIC 2 MB EMS for XT or 

compatible $75 

EVERCOM 1200 BAUD internal 
Modem . . $65 

EVERCOM 2400 BAUD internal 

Modem w/MNP +5 $139 

EVERCOM 2400 external modem 
w/MNP + 5 $189 

EVERFAX plus internal modem $249 
EVERFAX plus external modem$309 
RAM 3000 Intel 4.0 EMS 3 MB Ram 
for AT $90 

RAM 8000 Intel 4.0 EEMS 
8 MB Ram $239 

RAM 10000 Intel 4.0 EMS 
10 MB Ram . . .$129 


CALL FOR OTHER 
EVEREX PRODUCTS 



FD MICROSYSTEMS 

... STREET. N.W . VIENNA VIRGINIA 22i80 

FOR ORDERING CALL. 




(800) 548-2660 


r mmiwcm| 

V. ^ J 


FOR INQUIRES & SUPPORT (703) 281-0001 FAX LINE (703) 255-3359 

(15% Restock charge on all returned merchandise. 3% Surcharge on all Credit Card 
Orders) 

Please note that prices are subject to change withut notice. 

All "specials" are available only while current supplies last. 
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FDM SPECIALIZES IN ANY & ALL PARTS 
NEEDED TO CUSTOM BUILD YOUR PC 
FROM THE GROUND UP. INCLUDING 
MOTHERBOARDS, CACHE, POWER 
SUPPLY’S, FLOPPY AND HARD DRIVES, 
MONITORS, KEYBOARDS AND POWER 
UPS SYSTEMS 
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The " Great Deal " Catalog! 


B SCOTT By: (^Emerson 



26 AT COMPATIBLE COMPUTER 
WITH 40MB HARD DRIVE AND 
14 M VGA COLOR MONITOR 


Emerson is closing out these Scott 286 
AT Computers so our buyer purchased 
the remaining quantities at an 
un belie vably lo w liquida tion price! No w 
we're passing the savings on to you ! 


1 80286 microprocessor 
running at 12/6MHz. 
(switchable). 

1 40MB IDE hard drive 
1 One MB RAM on 
motherboard. 

1 One 3.5” 1 ,44MB floppy 
drive. 

1 One 5-1/4” 1.2MB floppy 
drive. 

'IBM compatible. 

■ Slot for 80287 math 
co-processor. 

■ 5-16 bit full length 
expansion slots 
■Two serial ports, one 
parallel port. 

VGA multi-port video 
controller with 
VGA, EGA, 

CGA MGA 
& Hercules 
compati- 
bility. 


1 4" VGA, non-glare 
monitor, .41 dot pitch. 
Resolution: 640 x 480 
101 -key keyboard. 
Software includes: 

MS DOS 3.31 in ROM, 
Turbo Pascal 5.0, Menu 
Program Manager, 
Borland Quattro 
spreadsheet and PFS 
Professional Write word 
processing. 

Model #: Computer - 
20008SC12F, 

Monitor - SM2350. 

One Year Limited 

Manufacturer’s 

Warranty! 

Factory New! 


Mfr. Sugg. Retail: $2,998.00 

damark $QQQ 99 

PRICE: — 


Item No. B-2622-1 68631 S/H $49.00 


FOR FASTEST SERVICE. CALL TOLL FREE 

1 - 800 - 729-9000 



DAMARK INTERNATIONAL, INC. 

7101 Winnetka Ave. N., Minneapolis, MN 55428-1619 



Please rush me: Scott 286 AT Computer(s) 

@ $999.99 each, plus $49.00 s/h each. 

Item No. B-2622-1 68631 
MN res. add 6% sales tax. 


Name 

Address 

City, State, Zip 

I I Check/MO Q VISA Q MasterCard Q Discover 

Card No. 

Ex. Date / Ph # { ) 

Signature 

Copyright 1991 DAMARK International, Inc. All rights reserved. 


DELIVERY TO 48 U.S. STATES ONLY 



Fig. 6. Interior view of the finished project. 


monitor the drain of this FET (metal 
tab on case). Adjust trimmer R8 and 
observe on your metering device as 
the potential begins rising toward 
+ 12 volts. Stop adjusting the trim- 
mer when the display peaks around 
+ 12 volts. 

Connect the 9-volt battery to the 
AM radio via the connector-to-con- 
nector arrangement. Don’t connect 
the 3.5-mm plug to the earpiece jack 
yet. Turn on the radio and adjust the 
volume until you clearly hear the 
audio. Then tune the radio until you 
find a spot that has no music or other 
noise. This dead spot is your initial 
test setting. Now turn down the vol- 
ume completely and connect the 3.5- 
mm plug to the earpiece jack. 

While watching the emp pulse 
LED, slowly increase the volume of 
the radio until the LED just begins to 
flicker. At this point, back off on the 
volume until the LED just complete- 
ly extinguishes. 

The best EMP generator I’ve found 
is a Weller soldering gun. If you hold 
this within about 3 feet of the radio 
and rapidly pull and release the trig- 
ger switch, the soldering gun will cre- 
ate a reasonable facsimile of distant 
lightning. (You could also use a hair 
dryer or soldering iron to create EMP 
signals.) As your simulation begins, 
your artificial lightning will be de- 
tected and displayed by the emp 
PULSE LED. This LED will flicker in 
time with on/off switching. 

Final calibration involves setting 


THRESHOLD trimmer R17. Use your 
scope or meter to monitor the voltage 
at pin 5 of U4. As an initial setting, 
use about 6.5 volts. If you want your 
Storm Monitor to be more sensitive 
to approaching storms, set this volt- 
age higher (typically 7.5 volts). If you 
want less sensitivity, set this voltage 
lower (about 4.5 volts). The more 
EMP detected, the lower the voltage 
applied to pin 6 of U4, and the lower 
the reference voltage at pin 5, the 
more lightning-induced EMP that 
must be accumulated. 

To test your Storm Monitor Logic 
Card, turn off the project for about 
10 seconds. Then turn it back on. Let 
the project cycle through its initial 7- 
minute inhibit cycle. Make sure the 
ANSWER PHONE Switch is Set to OFF. 
Now simulate some lightning by rap- 
idly switching your soldering gun on 
and off. Wait a second or two and be- 
gin again. Depending upon the state 
of the sampling cycle provided by 
U2 , it may take as much as a minute 
for the Storm Monitor to detect your 
lightning. When it does you’ll hear 
the piezo alarm start pulsing and the 
STORM alert LED will flash. 

Watch the CLOSE FILES LED as the 
project performs its two 90-second 
cycles. At the end of 3 minutes, the 
Storm Monitor will deenergize the re- 
lay (you’ll hear its contacts drop 
out). Without any further “light- 
ning” from your soldering gun, the 
Storm Monitor will reset the relay 
and cancel the alarm after another 3 
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minutes has passed. If you don’t 
want to override the operation of the 
Storm Monitor, simply throw the 
override switch at any point. 

Now it’s time to test the 1 1 7-volt ac 
circuit. First, again double check all 
the wiring. Then with the POWER 
switch set to OFF, plug the project’s 
line cord into a 117-volt ac outlet. 
When you do this, nothing should 
happen! Next, plug a table lamp into 
the ac receptacle on the Storm Moni- 
tor. Again, nothing should happen. 
Setting the power switch to ON, you 
should first hear the relay energize 
and then the light should come on. 
Now set the answer phone switch 
to ON. Because the Phone Monitor 
card isn’t installed, the light should 
switch off and the relay should de- 
energize. 

Using It 

As you assemble the Storm Moni- 
tor’s enclosure, take care to avoid let- 
ting anything short together. Place 
rubber feet on the bottom of the en- 
closure. Then move the project to 
your computer. Connect your com- 
puter system to the 1 1 7-volt ac recep- 
tacle on the Storm Monitor and the 
Storm Monitor power-supply mod- 
ule to a convenient 117-volt ac wall 
outlet. Do not plug it into the same 
power strip that feeds 117 volts ac to 
your computer! If you do this, the 
Storm Monitor would never be able 
to turn itself on! Next, plug the 
Storm Monitor ac line cord into the 
wall socket. 

Power up the project and set the 
SYSTEM OVERRIDE Switch to ON. 
Switch on your computer power and 
let it initialize. Don’t try to run any 
programs yet; just let the computer 
idle for now. Locate the EMP Detec- 
tor radio as far from your computer 
equipment as possible. Unplug the 
3.5-mm earpiece connector and in- 
crease volume level until you can 
hear the audio. Chances are you’ll 
hear your computer singing along, 
creating its own special type of noise. 

Tune the radio to locate a quiet 
spot on the dial. Then, while watch- 
ing the EMP PULSE LED, plug in the 
3.5-mm plug and begin turning down 
the volume until the sound level is set 
so that it’s just below the level that 
causes the emp pulse LED to flicker. 
An occasional flicker is okay, but 
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constant noise isn’t. (If you have dif- 
ficulty locating a quiet spot-on the 
dial, move the radio around the room 
until you find a null point where your 
computer doesn’t interfere.) Now 
wait a few minutes until the initializa- 
tion sequence has completed. Watch 
for any sudden or unexpected EMP 
pulse activity. This could indicate in- 
terference from around the house, 
from such sources as air dryers, light 
dimmers, etc. These noise sources 
must be tracked down or tuned out 
on the radio dial. 

When you’re satisfied that no sig- 
nificant EMP is being detected, set 
the SYSTEM OVERRIDE switch to OFF. 
Your computer system is now under 
the control of the Storm Monitor. 
You can test the project with your 
soldering gun. After a few seconds of 
“popping” the trigger, the Storm 
Monitor will light the STORM ALERT 
LED and sound the piezo alarm. At 
this point, you have 3 minutes to 
close up shop or activate the system- 
override option. 

Keep in mind that no device is 
completely immune to the effects of 
lightning. Don’t let the Storm Moni- 
tor give you a false sense of security. 
It won’t keep lightning from striking 
your power or phone lines. If your 
lines do take a direct hit, the Storm 
Monitor may be damaged. Hopeful- 
ly, with the safeguards incorporated 
into the project, it will save your 
computer from damage. After all, 
it’s easier and a lot less costly to re- 
pair the Storm Monitor than it is a 
computer. 

Always remember, too, that the 
best protection for the Storm Moni- 
tor and your computer is to unplug 
both before lightning has a chance to 
strike. If you’re away from home and 
can’t unplug them, the Storm Moni- 
tor is the next best thing. 

(Unplugging electrical equipment 
during an actual storm can be dan- 
gerous. A number of people have 
been injured as they were unplugging 
electrical equipment at the moment 
lightning struck their incoming pow- 
er or telephone lines. Consequently, 
if the threat of lightning is imminent, 
don’t take chances.) 

When used as an early detection 
system and last line of defense, the 
Storm Monitor will give your com- 
puter system the protection it de- 
serves! ■ 
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Safety, 
Security, 
Convenience, 
Entertainment 
and Energy 
Management 


Home Automation 
from Heath, 
the catalog 
that has it all... 

Enter the world of 
Home Automation. Remote 
lighting and appliance controls. 
Security alarms and lighting. 
Automated thermostats. 
Video monitoring systems. 
Whole-house security systems. 
They’re all yours in the Heath 
Home Automation Catalog. To 
receive your FREE copy, 
call today toll-free. 


1-800-44-HEATH 

( 1 - 800 - 444 - 3284 ) 



Heath Company 

Marketing Dept. 079-060 
Benton Harbor Ml 49022 

079-060 

CIRCLE NO. 100 ON FREE INFORMATION CARD 

June 1991 / COMPUTERCRAFT / 31 





Upgrading By Roger CAIford 


New Motherboards 
Boost XT Performance 

How to change an XT into an AT powerhouse 



I f you got an early start into the 
world of IBM PC compatibles, or 
began later on a modest budget, 
chances are your first system pur- 
chase was an XT (Extended Technol- 
ogy) compatible. If you’re still trudg- 
ing along with it, you’re probably in- 
creasingly frustrated by the machine’s 
low performance when running new- 
er software and by its total inability 
to run much of the more advanced 
software that has reached the market 
in recent years. Programs like Micro- 
soft Windows 3.0 and OS/2 require 
at least an 80286 processor, for ex- 
ample, and don’t really shine until 
they’re playing happily through an 
80386 processor. Some popular 
spreadsheets also require 286 power, 
such as Microsoft Excel and Lotus 
7-2-3 Release 3.1. Even my trusty 
WordPerfect 5.1 program runs too 
slow on an XT for my taste. 

It’s easy to complain about your 
XT’s problems and limitations, but it 
may not be in your budget to rush out 
and buy a new AT (Advanced Tech- 
nology) or better to remedy the situ- 
ation. There’s another alternative, 
however, that can give you the power 
you need without buying a whole new 
system: simply replace the mother- 
board in your existing system. By se- 
lecting a 286, 386SX or 386DX mo- 
therboard that meets your processing 
needs, you can upgrade your XT to 
the functionality of a high-powered 
AT at a substantial savings in money. 
Then, as your needs increase and 
your budget allows, you can add new 
disk drives, video subsystems and 
other options to increase the func- 
tionality of your new system. 

Before you begin this project, you 
should compare the cost of upgrad- 
ing your existing system to buying a 
powerful new AT or 386 system to as- 
certain that it makes sense for you to 


upgrade. You’ll usually find that it’s 
substantially more economical to up- 
grade your existing XT with a new 
motherboard because you can retain 
your existing chassis, power supply, 
hard-disk drive, floppy-disk drive, 
video adapter, video monitor and 
keyboard. (If you have an XT/AT 
switchable or auto-switch keyboard, 
you can also keep your existing key- 
board.) 

You must also determine if your 
XT chassis can accommodate an AT 
replacement motherboard. Although 
a full-size AT motherboard won’t fit 
into an XT chassis, there are many 
“mini AT” or “baby AT” mother- 
boards available from which to 
choose that are expressly designed to 
fit into XT cabinets. Unfortunately, 
dimensioning isn’t exact, and the 
slightly larger mini-AT board size 
causes a problem in some XT cabi- 
nets. A standard XT motherboard 


measures 8.5" x 12", while the stan- 
dard mini AT motherboard size mea- 
sures 8.5" x 13". Thus, the mini AT 
board is 1 " longer toward the front 
of the XT cabinet. While the extra 
inch isn’t a problem with most XT 
cases, I did come across a true-blue 
IBM XT that has a foot supporting 
its left-most drive bay, preventing the 
larger mini AT motherboard from 
being installed (a little metalwork 
was required to make the case more 
accommodating). So check dimen- 
sions accurately to ensure that the re- 
placement you choose fits. 

What You Need 

To upgrade your XT, you need a few 
new items, the most obvious of which 
is a new motherboard. There are 
many motherboards from numerous 
sources from which to choose. De- 
cide on the type of processor and 
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The minimum you need to upgrade an XT- to an AT-type machine are, left to right, 
an 80286 motherboard, at least one bank of RAM memory chips and a combined 
dual-floppy/hard-disk controller card. 


speed you want (within the limits of 
your pocketbook), then start looking 
around for the best deal . Unless a 1 2- 
MHz 286 motherboard maxes out 
your budget (typically $150 to $200), 
I suggest you buy at least a 16-MHz 
386SX motherboard (typically $375 
to $450). This will give you the in- 
creasingly valuable ability to run 386- 
dependent software, while paying lit- 
tle more than the cost of a roughly 
comparable 286 motherboard. 

Most motherboards are sold with- 
out memory (OK); so you’ll want to 
keep the add-in memory cost in mind 
as well (which, at about $50 per meg- 
abyte, is currently quite low). The 
manual that comes with the mother- 
board will specify the speed and type 
(DIP, SIP, SIMM, etc.) of memory 
devices required for that mother- 
board. Make sure you buy memory 
that’s rated at least as fast as speci- 
fied (lower numbers are faster — for 
example, 80 ns is faster than 100 ns). 
Don’t waste money by buying de- 
vices whose speed is so fast that the 
CPU clock can’t take advantage of 
it. I suggest that you buy your mother- 
board from a company you trust — 
one that can provide technical assis- 
tance if required. 

Features worth looking for on a re- 
placement motherboard include 
shadow-RAM support for the main 
ROM BIOS and the video BIOS (for 
best performance), Setup in ROM 
(unlike XTs, ATs must have a Setup 
utility for configuring the system) 
and 8-MHz timing on the expansion 
bus. All these features are standard 
on most modern replacement mo- 
therboards. You’ll also want to make 
sure the motherboard supports the 
amount of main system (DRAM) 
memory you desire. 

XT hard- and floppy disk-control- 
lers don’t adequately support the 
functionality needed in an AT envi- 
ronment and must, therefore, be re- 
placed with an AT controller board 
that combines these functions. Many 
boards designed for an AT system 
are 0.3" higher than standard XT 
boards, causing a problem in a lot of 
XT cases. Make sure you get an AT 
dual hard/floppy controller board 
that uses a standard XT card profile 
(4.2 " from the bottom of the connec- 
tor to the top of the board), like Wes- 
tern Digital’s 1006VMM1 (MFM) 
and 1006 VSR 1 (RLL) controllers. 


You must also make sure you get a 
controller that matches the encoding 
format of your hard drive. A majori 
ty of XT hard drives use MFM en- 
coding, although many use RLL 
(which provides a 50% improvement 
in data storage density and transfer 
rate over MFM). 

In moving up to an AT mother- 
board, you may also have to change 
your serial I/O controller board since 
you likely have serial ports on your 
XT. While XT systems use the 8250 
UART for serial I/O, ATs use the 
similar 16450 UART, which is just 


different enough to upset some AT 
applications if the 8250 is used. You 
can probably get by with your exist- 
ing XT serial ports for most applica- 
tions, though, if you aren’t ready to 
spring for a new serial I/O board. Do 
keep in mind, though, that an XT 
controller’s interrupt usually con- 
flicts with a standard AT’s second 
parallel port. 

Another optional component that 
may be worth buying is a 1.2M 5 %" 
floppy-disk drive or a 1.44M 3.5" 
drive. Your new AT system will work 
fine with your existing 360K floppy 



Another necessity is an AT compatible keyboard, like the Northgate OmniKey 
model shown here. 1 
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The only tools you need to perform the upgrade task are these. 


drive, but the AT world is really ori- 
ented toward the higher-capacity 
drives, and you’ll miss out on some 
of the important value of your new 
AT system without a high-capacity 
drive installed. Again, if your budget 
can’t support the additional $75 to 
$100 needed to purchase a new flop- 
py drive, you can always add it later. 

As mentioned above, if your key- 
board doesn’t support AT operation 
(either switchable or auto-switch), 
you’ll also have to purchase a new 
keyboard that does. 

Replacing Your 
Motherboard 

Before you begin open-case surgery, 
you must have a few tools on hand 
(but they needn’t to be sterile). You 
generally require a medium Phillips 
screwdriver, a regular flat-blade 
screwdriver and needle-nose pliers. 
Your specific requirements may 
vary, depending on the construction 
of your system. Since most PC com- 
patibles use screws with hexagonal 
heads in many places, a compatible 
hex nutdriver (typically !4 ") will also 
make things go more easily. 

Because the integrated circuits 
used on motherboards are static-elec- 
tricity-sensitive, you must take pre- 
cautions to prevent causing damage 


that can result from from static dis- 
charges through the devices. Ideally, 
you should wear a ground strap on 
your wrist. Barring this, touch some- 
thing that’s grounded before han- 
dling your motherboards. You can, 
for example, touch the case of your 
power supply before removing the ac 
power cord. Spritzing some static-eli 
minating spray around your work 
area is worthwhile, too. 

Once you have a grounding strate- 
gy, remove the cover of your XT 
(most XTs have five screws at the 
rear that hold the cover in place). 
With the cover removed, touch the 
case of your system’s power supply 
(if this is your grounding method) 
then remove the ac power cable. Dis- 
connect the various cables attached 
to installed expansion boards. You 
may find it helpful to label each cable 
with legends on strips of masking 
tape, indicating which board it came 
from and confirming the pin-1 posi- 
tion (usually identified by a colored 
stripe on the ribbon cable). With the 
cables disconnected, remove the ex- 
pansion boards from you XT mo- 
therboard and either place them on 
an antistatic bag (such as the one 
your new motherboard comes in) or 
component-side down on a soft sur- 
face, such as a towel. 

Now disconnect the cables plugged 


into the motherboard, including 
those that go to the power supply, 
speaker, keyboard and any front- 
panel devices that may be present 
(for LEDs, a keylock switch, etc.). 
Remove any other impediments, as 
needed, to achieve access to the entire 
motherboard. This may involve re- 
moving the speaker and/or a disk 
drive. If you must remove a disk 
drive, it will generally have two to 
four retaining screws (two on either 
side) that must first be removed, and 
the drive’s power cable must be dis- 
connected. You should be able to 
keep the drive interface cables at- 
tached as you remove the drive, if de- 
sired. It may be necessary to remove 
the drive just to access the mounting 
screw under the drive bay. 

There are many variations on how 
XT motherboards are secured to the 
chassis. I’ll describe the two most 
common methods. If your mother- 
board doesn’t adhere to one of these 
methods exactly, it’s probably some 
combination or variation. One meth- 
od simply uses screws from the top of 
the motherboard that drive into stand- 
offs mounted on the base of the chas- 
sis. The motherboard typically has 
nine mounting holes; so there may be 
as many as nine screws securing the 
motherboard to the chassis. 

Another securing method follows 
the IBM approach. Plastic pegs with 
a thin, round, flat bottom are insert- 
ed into most of the motherboard’s 
mounting holes. As the motherboard 
is placed onto the cabinet base, these 
pegs extend into corresponding raised 
slots on the base of the cabinet. The 
board is then slid to the right (as you 
face the system from the front) to se- 
cure it so that it can no longer be 
lifted up, and a couple of securing 
screws are placed through remaining 
mounting holes into standoffs to 
keep the board from moving. To re- 
move an XT motherboard mounted 
this way, you must remove the secur- 
ing screws, slide the motherboard to 
the left (about % ") and then lift it up. 

Some motherboards use standoffs 
secured to the base of the cabinet 
with screws that enter from the bot- 
tom of the cabinet instead of stand- 
offs that are permanently attached to 
the XT base. If your system has 
screws on the bottom, you may be 
able to unscrew the standoff under 
the left drive bay from the bottom of 
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A Shocking Offer! 


Now for the first time in CIE’s 56 year history you do 
not have to be enrolled at CIE to receive our htroduc 
tory Electronic and Electricity Lesson Modules. 
Available for a limited time to non-students for the 
shockingly low price of only $99.50. 

With CIE’s patented AUTO-PROGRAMMED 
method of learning you’ll quickly learn and then 
master the basics of electronics and electricity and 
then move on to... DC/AC circuit 
theories, fundamentals of bi-polar 
junction transistors (BJT), field 
effect transistors (FET), 
wiring, diagram and sche- 
matic readings, component 
identification, soldering 
techniques... and much, 
much more. 

Your commitment to CIE 
ends with your payment, but 
CIE’s commitment to your 
success just begins when you 
receive your 


39 lessons, exams, binders and equipment. This 
special introductory price includes all the benefits and 
assistance CIE normally extends to its students and 
graduates. You’ll be entitled to unlimited access to 
CIE’s faculty and staff to assist you in your studies via 
a toll free 800 number six days a week, 24-hour 
turnaround on grading your submitted exams, CIE 
Bookstore privileges, a patented learning method, 

reference library, a student, faculty 
and alumni electronic 
bulletin board and a free 
issue of CIE’s school 
newspaper The Electron 
All this knowledge and 
support will put you on the 
road to understanding 
digital electronics, 
microprocessing principles, 
computer systems, telecom- 
munications, and 
much, much 



Free Issue of The Electron 
Build your personal burglar alarm 
Instructors available 6 days a week 
20 lesson books containing 39 
theory and hands-on training 
lessons and exams. 


Bookstore Privileges 
Patented Learning Method 
Electronic Bulletin Board 
24-Hour Grading 


□ Yes, send me CIE’s 39 Introductory Electronic 
and Electricity Lessons and Equipment. 

Name: 


Address: 

City: 


Apt. #: 


State: 
Age: _ 


Zip: 


Phone ( 


CIE 


BOOKSTORE 

1776 East 17th Street 
Cleveland, Ohio 41 1 14 
(2 ! h) 781-9400 


BKCOI 


Total Merchandise: 

Ohio Residents add 7% Sales Tax: 
California Residents add 6-1/2% Sales Tax: 
Total this order 


$99.50 


Method of Payment: Amount Enclosed $ 

□ Personal Check or Money Order 

□ Master Card □ Visa 

□□□□□□□□□□□□□□□□ 

Card Expiration Date: 


Signature 


CHARGE BY PHONE! 


9 AM to 4:30 PM Eastern Time- from Ohio 1-800-523-9109 
from all other states 1-800-321-2155 
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the cabinet, instead of having to re- 
move the drive to gain access to the 
mounting screw from the top of the 
motherboard. 

Once you remove the XT mother- 
board, place it in an antistatic bag 
and move it out of the way. Before in- 
stalling the new AT motherboard, 
plug the memory devices into their 
sockets according to the instructions 
provided in the manual supplied with 
the motherboard. If jumpers or DIP 
switches must be configured (there 
may not be), do this now as well. 
Once memory is installed and the AT 
motherboard is configured, install 
the board in the chassis, using the 
same mounting method as the XT 
motherboard you removed. If not all 
mounting holes on the new mother- 
board exactly match your cabinet’s 
mounting locations, use only those 
holes that do line up. Some replace- 
ment motherboards include extra 
holes to facilitate mounting in a wid- 
er variety of cabinets. 

With your new motherboard in- 
stalled, connect to it whatever cables 
you disconnected from the old mo- 
therboard. Start with the two power- 
supply cables, being especially care- 
ful to install them correctly (unless 
you’re interested in a costly fire- 


works display later). When the pow- 
er-supply cables are installed correct- 
ly, four black wires meet at the cen- 
ter. Also, make sure you don’t inad- 
vertently shift the power cables in 
either direction by one pin. There 
should be no gap (that is, a spare con- 
nector pin) between the power-sup- 
ply cables, and there should be no 
“left-over” pins on either end once 
both cables have been connected. 

After connecting the power-sup- 
ply cables, connect the speaker and, 
if supported by your cabinet, the 
front-panel LED and keylock cables 
to the new motherboard. Refer to 
your AT motherboard’s manual for 
the locations of its connectors for 
these functions. If you connect 
LEDs, polarity is important for pro- 
per operation. If your LEDs don’t 
light when they’re supposed to, try 
reversing the polarity (by swapping 
the wires). If you removed a disk 
drive to permit access to the mother- 
board for replacement, reinstall the 
drive now. Be sure to reconnect the 
power cable to the drive. 

Now you reinstall your expansion 
boards, but wait until this is done be- 
fore installing your XT floppy- and 
hard-disk controllers. Don’t be sur- 
prised if some of your expansion 


cards don’t quite fit properly in their 
new expansion slots. Some older XT 
boards have a “skirt” that prevents 
them from being installed in a 16-bit 
expansion slot (the slots with the ex- 
tension connector that supplements 
the standard “8-bit” expansion con- 
nector used in an XT). If you have 
boards like this, install them in your 
motherboard’s 8-bit expansion slots; 
most AT motherboards include two 
8-bit slots that lack the 16-bit exten- 
sion connector. Once you install the 
boards, reconnect any internal cables 
to your expansion cards, as required. 

Now install your new AT dual 
hard/floppy-disk controller board 
into an available slot. Refer to the 
board’s manual to determine which 
of its connectors is for the floppy 
disk drives and which are for the 
hard-disk drives. Being careful to 
make sure you have the proper pin-1 
orientation, connect the floppy-disk 
drive cable to the controller board’s 
corresponding 34-pin connector. 
Then connect your hard drive’s 34- 
conductor control cable to the board’s 
34-pin hard-drive connector and the 
drive’s 20-pin data cable to the ap- 
propriate drive 0 data connector. If 
you place the cable on the wrong 
(drive 1 ) 20-pin data connector on the 



meL *. 


Before you mount the motherboard into the system-unit 
chassis, you must install whatever RAM memory chips 
you decided to use. 



Another task you should perform before mounting the 
motherboard inside the system-unit chassis is to set any 
DIP switches that must be programmed to configure the 
system. 
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controller board, your hard drive 
won’t be operable. 

Carefully examine your hard-disk 
drive to see if a Drive T ype number is 
specified on the label. AT systems re- 
quire this number for the Setup utili- 
ty to determine the number of heads, 
cylinders, sectors/track and precom- 
pensation for the drive. If the drive 
type number isn’t specified, write 
down the model number of the drive. 
If the number of heads and cylinders 
is specified, write these down as well. 
You can assume 17 sectors/track if 
you have an MFM drive and 26 sec- 
tors/track if you have an RLL drive. 
If your drive doesn’t give the number 
of heads and cylinders, contact the 
drive supplier or manufacturer to ob- 
tain this information (and the pre- 
comp, if any). Your motherboard’s 
manual may provide the types of 
many popular hard-disk drives. 

Assuming you don’t have the drive 
type number, you can use the infor- 
mation you obtained to determine an 
appropriate type for your drive. The 
motherboard manual may list the 
drive types supported in its BIOS, 
along with the number of heads, cy- 
linders, sectors/track and precomp 
for each drive type. If it isn’t in the 
manual, all modern ROM BIOS Set- 
up utilities (see below) provide this 
information as you step through the 
list of supported drive types. Look 
through the drive types until you find 
one that has the exact number of 
heads and sectors/track and the same 
number of cylinders or fewer. Try to 
get as close as possible to the same 
number of cylinders without going 
over (the fewer the number of cylin- 
ders, the less of your hard-disk space 
you can actually use). If you know 
the precomp, try to find an entry that 
has the same or a close precomp val- 
ue. If you don’t know the precomp 
value, look for an entry that either 
specifies no precomp (preferred) or 
disregard the precomp altogether. 

With your system internals back in 
place and reconnected, you can now 
replace your chassis cover and the 
power cable into an ac outlet. Also 
plug your AT keyboard into the key- 
board connector of your new mo- 
therboard. If you’re using a switch- 
able XT/AT keyboard, make sure 
it’s set for AT operation. Now try the 
“smoke test” by turning on power. 
Your system BIOS should boot and 
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display its initial messages on your 
display monitor. The BIOS will pro- 
bably also give you some message in- 
dicating that you must run Setup to 
configure your system. 

Run your motherboard’s Setup 
utility. This will either be in ROM or 
on a separate disk included with the 
motherboard. Check your manual to 
determine how to run your mother- 
board’s specific Setup utility. Go 
through the Setup options to set the 
time, date, floppy-disk drive type(s) 
and memory size (unless the BIOS 
determines the memory size itself). 
You must now select the correct 
hard-drive type according to the in- 
structions outlined above. Once 
everything has been set correctly, 
save the new configuration informa- 
tion (according to the instructions in- 
dicated by your Setup utility). Your 
system should reboot, and you should 
now be able to boot from your hard- 
disk drive! 

If your system doesn’t boot from 
the hard disk, insert a bootable flop- 
py disk into floppy drive A: and boot 
from it. Once the system boots, see if 
you can access the hard drive. If 
hard-disk problems persist, take the 
cover off your system again and dou- 
ble-check cable connections and 
power to the hard disk. Also double- 


check the drive type and its corres- 
ponding hard-disk parameters. 

For complete testing of your new 
system, you can use one of the PC 
diagnostic programs on the market, 
such as QAPLUS (from DiagSoft), 
or PC Probe (from Landmark). 

Conclusion 

If you completed the upgrade cor- 
rectly, you should have no trouble 
running your new AT system. Higher 
performance is now at your finger- 
tips, and a whole new world of appli 
cations and opportunities is available 
to you. If you wish, you can enhance 
your system even further with a su- 
per-VGA graphics subsystem, a 
1.44M 3/s" floppy drive or other 
peripheral devices. Sit back and en- 
joy the ride! ■ 


Roger C. Alford 
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Applications ByJanAxelson 


A Low-Cost Development System 

Motorola’s MC68HC1 1 microcontroller and its 
M68HC1 1 EVB Evaluation Board 


O ne of the first steps in designing 
a microcontroller project is de- 
ciding which microcontroller IC to 
use. One popular choice is Motoro- 
la’s MC68HC11, whose features in- 
clude an on-chip eight-channel ana- 
log-to-digital (A/D) converter, an 
EEPROM area for nonvolatile yet 
erasable storage and built-in timing 
functions. 

To help users get acquainted with 
the MC68HC11, Motorola offers a 
low-cost development system in its 
M68HC11EVB evaluation board. 
The M68HC1 1EVB provides a con- 
venient way to experiment with and 
test and debug programs for the 
MC68HC11 microcontroller. 

This article on the MC68HC 1 1 and 
its evaluation board includes a look 
inside the MC68HC1 1 chip and a de- 
scription of how the evaluation 
board can help you learn about and 
how to develop programs for the 
MC68HC11 microcontroller. 

MC68HC11 Microcontroller 

The MC68HC1 1 is a true single-chip 
microcomputer. Figure 1 is a block 
diagram of what the IC contains and, 
as you can see, there is a lot to it. In 
the space here, I can only point out 
the major features. You will find 
more details in the manuals listed at 
the end of the article. 

The term MC68HC1 1 actually re- 
fers to a family of eight-bit micro- 
controllers. Variations among the 
family members are mostly differ- 
ences in the amount and type of on- 
chip memory. For example, the 
MC68HC11A8 version has 8K bytes 
of mask-programmed ROM, 256 
bytes of RAM and 512 bytes of 
EEPROM, while the M68HC811E2 
has no user ROM, 256 bytes of RAM 
and 2,048 bytes of EEPROM. 

The MC68HC11 executes all in- 
structions of Motorola’s older 


M6800and M6801 microcontrollers, 
as well as over 90 new instructions. 
Additions include instructions that 
access a new, second 16-bit index reg- 
ister (for easier data moves and cal- 
culations); bit-manipulation instruc- 
tions that AND, OR and comple- 
ment single bits of data; 16-bit divi- 
sion instructions; and other instruc- 
tions that make it easier to exchange 
register contents and perform arith- 
metic operations. 

Because the MC68HC1 1 has more 
than 256 instructions (the maximum 
that can be decoded with eight bits), 
some instructions are read in two 
steps: first a prebyte, followed by the 
instruction itself. 

The on-chip ROM may be mask- 
programmed at the factory with a 
user-provided program. But this is 
practical only for high-volume appli- 
cations, where large quantities of ICs 
are needed, all with the same program. 

For experimenting, prototyping 
and low-volume applications, other 
options are available. A program can 
be stored in an EPROM or other 
memory IC external to the microcon- 
troller. Or you can use the MC- 
68HC81 1E2 version of the chip, and 
store a program in its on-board 2,048 
bytes of EEPROM. 

Another option is to use the 
MC68HC7 1 1 D3 or -E9 version, each 
of which contains one-time-pro- 
grammable (OTP) memory. The 
OTP memory is user-programmable, 
but only once. It cannot be erased; so 
its use is limited to programming fin- 
ished products, where no program 
changes are expected. 

In addition to the main program 
area, a separate ROM area in the 
MC68HC11 contains a bootloader 
program for downloading short di- 
agnostics or other programs. You do 
this using the MC68HCll’s special 
bootstrap mode. 


On-chip RAM provides temporary 
data storage, while EEPROM pro- 
vides nonvolatile, yet easy-to-alter, 
storage. Unlike RAM data, 
EEPROM data is retained when 
power is removed. Because the 
EEPROM can withstand only a lim- 
ited number of erase/write cycles 
(10,000 or so), the EEPROM area is 
intended for information that may 
change occasionally, such as calibra- 
tion tables, configuration data, serial 
numbers, product history informa- 
tion or program memory. 

The MC68HC11 also contains a 
special CONFIG byte of EEPROM, 
which allows you to enable or disable 
different options, including ROM, 
EEPROM, a computer operating 
properly (COP) watchdog system 
and a security feature that prevents 
reading of on-chip memory. The 
CONFIG byte also selects different 
modes of operation for the chip. 

For monitoring analog voltages, 
the MC68HC11 has a built-in eight- 
bit A/D converter with eight analog 
inputs. The converter translates each 
analog input signal into an eight-bit 
binary number. 

Two reference inputs set the range 
of the A/D converter. A range of 2.5 
volts or larger is recommended, with 
a lower limit of 0 volt and an upper 
limit of 6 volts. For voltages outside 
the recommended limits, you must 
provide external signal-conditioning 
(amplifiers, attenuators or level 
shifters) to bring the inputs into the 
proper range. 

The converter uses a successive-ap- 
proximation charge-redistribution 
method, in which sampled voltages 
are stored in on-chip capacitors. This 
eliminates the need for a separate 
sample-and-hold circuit. 

With an 8-MHz crystal as a timing 
reference, an A/D conversion re- 
quires only 16 microseconds. The 
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Fig. 1 . MC68HC1 1 microcontroller contains ROM, RAM, EEPROM, timers, serial and parallel I/O systems and an eight 
bit, eight-channel analog-to-digital converter. (Source: Motorola MC68HC1 1 Reference Manual) 


MC68HC1 Vs Reference Manual de- 
scribes the A/D conversion process 
in greater detail. 

In addition to the A/D converter 
system, the MC68HC11 contains 
other features for easy communica- 
tion with off-chip circuits and de- 
vices. These include asynchronous 
and synchronous serial communica- 
tion interfaces, a 16-bit timer and a 
parallel I/O subsystem. 

The SCI is a universal asynchron- 
ous receiver-transmitter (UART) in- 
terface intended for communicating 


with off-board serial peripherals, 
such as a modem or the serial port of 
a personal computer. The SPI is a 
high-speed synchronous (clocked) 
interface for easy interfacing with 
LCD drivers, shift registers and other 
serial devices. 

The on-chip parallel I/O subsys- 
tem has different functions that de- 
pend on the chip’s mode of opera- 
tion. Which mode you use depends 
on how much external memory you 
require. In single-chip mode, pro- 
gram memory is on-chip and the par- 


allel subsystem reads and writes to 
two eight-bit ports. In expanded 
mode, the parallel subsystem be- 
comes a multiplexed address/data 
bus for reading and writing to up to 
64K bytes of external memory. Ex- 
ternal memory can consist of pro- 
gram memory, data memory or other 
components. 

The MC68HC1 l’s timing func- 
tions include special input-capture 
and output-compare capabilities. In- 
put-capture automatically records 
the time when a transition is detected 
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Fig. 2. Motorola’s M68HC11EVB evaluation board can be used to experiment 
with and develop user programs for the MC68HC11 microcontroller. 


at an input pin and can be used to 
measure the period, frequency or 
pulse width of a signal. Output-com- 
pare can be used to program an ac- 
tion to occur at a specific time, pro- 
duce a pulse of a specific length or 
generate a specific delay. 

The MC68HC 1 1 is available in two 
package types: a 52-pin PLCC pack- 
age and a 48-pin DIP. In the DIP 
package, four of the eight A/D in- 
puts are eliminated . All MC68HC 1 1 s 
use high-density CMOS (HCMOS) 
technology, which has low power 
consumption, along with high oper- 
ating speeds and high noise immuni- 
ty. Single-quantity prices for the chip 
are in the $15 to $25 range. 

With an 8-MHz crystal as a timing 
reference (which is divided down on- 
chip to give a 2-MHz internal bus 
speed), power consumption of the IC 
is 15 milliamperes in single-chip 
mode and 27 milliamperes in expand- 
ed mode. Special programmable 
“wait” and “stop” modes can re- 
duce power consumption to as low as 
100 j*A when the chip is inactive. 

Evaluation Board 

If the MC68HC1 1 sounds like a use- 
ful chip, you’re probably interested 
in a convenient way to experiment 
with it, and this is provided in the 
M68HC11EVB evaluation board 
shown in Fig. 2. 

The evaluation board is a low-cost 
tool for debugging MC68HC1 1 pro- 
grams and circuits. List price is $168, 
but students, professors and schools 
are eligible for a special discounted 
price of just $68.1 1 . 

Along with the evaluation board, 
you get a cable for connecting the 
board to a target system, the evalua- 
tion board’s user manual, the 
MC68HC1 1 Reference Manual, sev- 
eral application notes and MS-DOS 
floppies (5%" and 3i4" disks are in- 
cluded) with an assembler, Kermit 
terminal-emulation software and ex- 
ample programs. 

Communication with the evalua- 
tion board is via a serial interface to a 
personal computer or computer ter- 
minal. Figure 3 is a block diagram of 
the evaluation board. Its major com- 
ponents include the following: 

• MC68HC11A1 microcontroller in 
a PLCC package (contains 256 bytes 
RAM, 5 1 2 bytes EPROM and 0 bytes 
ROM) 


• 8Kof EPROM with a monitor pro- 
gram for use in loading, running, as- 
sembling and debugging user code 

• 8K of RAM 

• 28-pin socket for an additional 8K 
of RAM or EEPROM 
•M68HC24 port replacement unit, 
which allows you to emulate single- 
chip operation (uses on-chip pro- 
gram memory), even though the 
MC68HC11 is operating in its ex- 
panded mode (using external pro- 
gram memory) 

• MC68B50 ACIA (asynchronous 
communications interface adapter) 
for serial communications 

Connections to the evaluation 
board include the following: 

• Four screw terminals to -h 5 volts at 
0.5 ampere, + 12 volts at 0. 1 ampere, 
- 12 volts at 0. 1 ampere and ground 
(GND). You must provide the power 
supplies. 

• Two DB-25 connectors. One con- 
nects to the serial port of a personal 
computer or a computer terminal. If 
you use a personal computer, this is 
the only cable you need. The second 
connector is used when downloading 
programs from a mainframe or other 


remote computer. You must provide 
the cable or cables to the DB25 con- 
nectors. The cable connections are 
described in the user’s manual. 

• A 60-pin dual header on the evalua- 
tion board and its accompanying ca- 
ble that allow you to plug your evalu- 
ation board into an MC68HC11 
socket on a target system. The target 
system is an external circuit that nor- 
mally would contain an MC68HC 1 1 . 
During project development, the 
evaluation board substitutes for the 
target system’s MC68HC 1 1 . 

This arrangement is useful if you 
are developing a project that will use 
the MC68HC11 in single-chip mode 
(using on-chip ROM). You can store 
a program in EPROM or other mem- 
ory IC on the evaluation board and 
cable the evaluation board to the tar- 
get system’s MC68HC1 1 socket. The 
target system then acts as if it con- 
tained an MC68HC11 with a pro- 
gram stored in internal ROM. This 
allows you to try out programs using 
the evaluation board’s memory — be- 
fore you commit yourself to pro- 
gramming the MC68HC1 1 ’s ROM. 

The evaluation board’s user manu- 
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al includes installation and operating 
instructions, source code and user in- 
formation for the BUFFALO moni- 
tor program in EPROM and a hard- 
ware description and schematic dia- 
gram of the evaluation board. A sep- 
arate reference manual has chip de- 
tails, including many application 
hints, instruction-set details, sche- 
matics of typical single-chip and ex- 
panded-mode configurations and 
other related information, such as a 
discussion of EEPROM technology. 

The included floppy disk contains 
several files: the example programs 
from the reference manual (so you do 
not have to retype them), Kermit 
public-domain terminal software for 
communicating with the evaluation 
board and an assembler for translat- 
ing source files into the S-record for- 
mat required by the evaluation board. 

Using the Board 

The installation chapter of the evalu- 
ation board’s user guide takes you 
through setting up the board’s six 
jumper blocks and connecting your 
power supplies to the board. A 
checkout procedure shows how to 


power up the board and boot the 
BUFFALO monitor program. On 
boot-up, you see this prompt: 

BUFFALO 3.3 (ext)— Bit User 
Friendly Aid to Logical Operation 

From here you can begin writing, 
running and debugging programs, 
using the monitor’s 19 commands for 
loading and verifying programs, as- 
sembling, setting breakpoints and 
modifying and viewing memory. Fig- 
ure 4 is a summary of the BUFFALO 
monitor’s commands. 

A full page in the user manual is 
devoted to describing each monitor 
command, along with examples. A 
final example guides you through as- 
sembling a program, setting break- 
points to stop execution at desired 
program steps and then executing the 
program and monitoring the results 
at the breakpoints. The example pro- 
grams are a good way to familiarize 
yourself with the monitor. 

The BUFFALO monitor contains 
a simple line assembler, which trans- 
lates assembly-language mnemonics 
into executable code, one line at a 
time. For programs of more than a 


few lines, you’ll want to use an as- 
sembler that will translate an entire 
program at once. 

Conveniently, Motorola provides 
freeware assemblers for IBM com- 
patibles, Macintosh and Amiga com- 
puters. These cross assemblers allow 
you to use a desktop computer to as- 
semble code for the MC68HC1 1 

The evaluation board’s disk con- 
tains an IBM-compatible assembler, 
and includes application notes that 
show you how to download assem- 
bled programs from a personal com- 
puter to the evaluation board, using 
the Kermit terminal emulator. In- 
structions for PROCOMM software 
and Macintosh MacTerminal and 
Red Ryder software are also included. 

An easy way to become familiar 
with the assembler and downloading 
is to assemble one of the example 
programs using your personal com- 
puter, download the program to the 
evaluation board’s memory and ex- 
periment with the program on the 
evaluation board. For example, one 
of the files illustrates seven uses for 
the MC68HC1 1 ’s timer circuits. You 
can try the examples on the evalua- 
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tion board and monitor the results 
with a logic probe or oscilloscope. 

The evaluation board’s disk con- 
tains only a brief four-page manual 
for the assembler. Better documenta- 
tion, and more, is available via Mo- 
torola’s freeware bulletin board. 

Using a computer and modem, 
you can access the BBS and down- 
load all kinds of files, including a 
more detailed 31 -page assembler 
manual, cross assemblers for other 
computer types and Motorola prod- 
ucts, user-submitted programs for 
the MC68HC11, information on 
Motorola products and more. There 
is no charge to use the BBS, only the 
cost of your telephone calls to Texas. 

User Comments 

I found the evaluation board to be a 
good way to get acquainted with the 
MC68HC1 1 . The setup and installa- 
tion procedures are straightforward, 
with some exceptions — some con- 
cepts, like the differences between 
debugging mode (using the BUF- 
FALO monitor) and evaluation 
mode (using a target system) aren’t 
explained as clearly as they could be. 

The documentation assumes you 
have some familiarity with micropro- 
cessors and assembly language. Even 
for those people who do have a back- 
ground in these areas, learning about 
the many features of the MC68HC1 1 
can be a little overwhelming. The 


evaluation board makes experiment- 
ing easy to do, however. 

To get the most out of the evalua- 
tion board, I highly recommend ac- 
cessing the freeware BBS. One BBS 
item I downloaded and enjoyed was a 
BASIC interpreter for use with the 
MC68HC1 1 . As an example of how 
things can turn out to be more com- 
plicated than they first appear to be, 
here’s what happened when I went to 
use BASIC11: 

After downloading the BASIC 11 
file and using an un-archiving utility 
to extract its contents, I had two files: 
an S-record file containing the BA- 
SIC 1 1 interpreter and a text file con- 
taining the BASIC11 user manual. 
Looking over the user manual made 
me want to try out BASIC 11 even 
more. But before I could do so, I had 
to load the S-records into the evalua- 
tion board’s memory, and the BA- 
SIC 11 manual gave no clue about 
howto do this. 

At first, I thought I could load B A- 
SIC1 1 into RAM using Kermit, as I 
had done with other files. But in 
reading the evaluation board’s user 
manual, I learned that S-records con- 
sist of a series of character strings, 
each of which contains a loading ad- 
dress, and each of the addresses also 
affects a checksum value at the end 
of its string. This presented a bit of 
a problem. 

The BASIC11 file was written to 
load at E000, which is the address of 


the monitor EPROM on the evalua- 
tion board. I couldn’t remove the 
monitor EPROM because I needed 
its capabilities to load the S-records 
into memory. The loading address I 
wanted instead was C000, which is 
the address of the evaluation board’s 
user RAM. 

Because the S-records are ASCII 
text, they are easily examined. But al- 
tering the BASIC 11 file so it would 
load at a different address would in- 
volve changing the address and the 
checksum in each of the character 
strings— not an easy process. Fortun- 
ately, I found a solution in another 
BBS program called OFFSET, which 
made the required changes for me 
automatically. 

Before loading BASIC 11 to the 
evaluation board, I replaced the eval- 
uation board’s RAM with a battery- 
backed RAM (so that it would retain 
its contents when powered down). I 
then used Kermit to load BASIC 11 
into the RAM. 

After loading BASIC11, I re- 
moved the monitor EPROM from 
the evaluation board, moved the 
RAM containing BASIC 11 into the 
monitor EPROM’s socket and re- 
turned the original user RAM to its 
socket. With this arrangement, the 
evaluation board booted to BA- 
SIC 1 1 on power-up, and I was able to 
write and run BASIC1 1 programs. 

Useful BASIC11 commands in- 
clude one that reads the A/D con- 


ASM [<addr>] Line assembler /disassembler . 

/ Do same address. * Do previous address. 

CTRL-J Do next address. RETURN Do next opcode. 

CTRL-A Quit. 

BF <addrl> <addr2> [<data>] Block fill. 

BR [-] [<addr>] Set up breakpoint table. 

BULK Erase the EEPROM . BULKALL Erase EEPROM and CONFIG. 

CALL [<addr>] Call user subroutine. G [<addr>] Execute user code. 

LOAD, VERIFY [T] <host download command> Load or verify S-records. 

MD [<addrl> [<addr2>]] Memory dump. 

MM [ <addr> ] Memory modify. 

/ Open same address. CTRL-H or " Open previous address. 

CTRL-J Open next address. SPACE Open next address. 

RETURN Quit. <addr>0 Compute offset to <addr>. 

MOVE <sl> <s2> [<d>] Block move. 

P Proceed/ continue execution. 

RM [P, Y, X, A, B, C, or S] Register modify. 

T [<n>] Trace n instructions. 

TM Transparent mode (CTRL-A = exit, CTRL-B = send break) . 

CTRL-H Backspace. CTRL-W Wait for any key. 

CTRL-X or DELETE Abort/cancel command. 

RETURN Repeat last command. 


Fig. 4. A list of the BUFFALO monitor’s commands. 
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Products Mentioned 


No. M68HC1 1EVB Evaluation Board 
$168 (discounts available for students, 
professors and schools) 

Motorola University Support 
505 Barton Springs Rd. 

Suite 450 
Austin, TX 78704 

M68HC11 Reference Manual 
No. M68HC1 1RM/AD 
MC68HC1 1 A8 HCMOS Single-Chip 
Microcontroller Technical Data 
No. MC68HC1 1 A8/D 
Evaluation Products brochure 
No. BR292 

Motorola Semiconductor Products Inc. 
Sales and Product Information 

P.O. Box 20912 
Phoenix, AZ 85036 
1-800-521-6274 

Motorola Freeware BBS: 

512-891-3733 

300/1200/2,400 baud 

eight bits/no parity/one stop bit 


verter inputs and another that trans- 
fers a program from the evaluation 
board’s user RAM to an EEPROM 
that you install in the socket provid- 
ed. A limitation to BASIC11 is its 
lack of editing capabilities — if you 
mis-type a character, you have to re- 
type the entire line. 

Final Comments 

The MC68HC11 is a complicated 
chip, and there is a lot to know about 
it. The bright side is that there is a lot 
you can do with the chip once you are 
familiar with it. And the evaluation 
board is a good way to get acquainted 
with the chip’s many features and 
capabilities. 

If you need more capabilities than 
the evaluation board offers, Motoro- 
la also has an evaluation module 
(MC68HC1 1EVM, $500, discounts 
available) that includes extra features 
like an EEPROM programmer. Oth- 
er evaluation boards are available for 
other Motorola microcontrollers. 

I welcome your comments, sugges- 
tions and questions on topics that re- 
late to designing, building and pro- 
gramming microcontrollers and oth- 
er small, single-purpose computers. 
Send correspondence to me at Corn- 
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puterCraft , 76 North Broadway, 
Hicksville, NY 11801. If you’d like a 
reply, please include a self-ad- 
dressed, stamped envelope. Though I 
can’t guarantee a personal response, 
I’ll try to cover requested topics in 
future installments. 

Next time , a look at memory ICs: 
EPROMs, EEPROMs and RAMs, 
including the new battery-backed 
RAMs that retain their data when 
po wer is rem o ved. ■ 



46 HOUR 
SHIPPING 


ElENCO & HITACHI PRODUCTS 
AT DISCOUNT PRICES 


46 HOUR 
SHIPPING 


Hitachi RSO Series 

(Portable Real-time Digital Storage Oscilloscopes) 


VC-6023 - 20MHz. 20MS/» 
VC 6024 - 50MHz, 20 MS/s 
VC-6025 - 50 MHz, 20MS/S 


_ $99/mo‘ 

$ 120/mo* 

$ 136/mo* 
$l2S/mo* 

_ 1200/mo* 

RSO's troi* Hitachi feature roll mode, averaging, save 
memory, smoothing, interpolation, pretnggenng, cursor 
measurements These scopes enable more accurate, 
simplier observation of complex waveforms, in addition to 
such functions as hardcopy via a plotter interface and 
waveform transfer via the RS-232C Interface. Enjoy the 
comfort of analog and the power fo digital 

20MHz Elenco Oscilloscope 
$375 

MO-1251 


LEASING AVAILABLE 

For off Hltochl Scope* - Cc* for detail! 

’ SesoO on 24 month* except V i 150 VC-6045. VC- 


6145 (36 month*) 


Hitachi Portable Scopes 
DC to 50MHz, 2-Channel, DC offset func- 
tion, Alternate magnifier function 

V-525 CRT Readout. Cursor Meas. $1,025 

V-523 Delayed Sweep $995 

V-S22 Basic Model $895 

V-422 40MHz _ _ $795 

$695 


HITACHI COMPACT SERIES SCOPES 

This series provides many new functions such as CRT 
Readout, Cursor measurements (V-1 085/1 065/665), Frt 
querncy Ctr (V-1 085). Sweeptime Autoran^ng. Delayed 
sweep and TrpperLocfi using a 6-mch CRT. You don't leel 
the compactness in terms of performance and operation. 


V-660 60MHz, Dual Traca 


V-223 • 20Mhz delayed sweep 
V-212 - 20MHz 


V-1 065 - 100MHz, DT. w/cursor 
V-1 065 - 100MHz, OT. w/cursor 
V-1100A- 1 00MHz, Quad Trace 
V-1150 - 1 50MHz, Quad Trace 


_ $1,195 
$1,345 
_ $1,425 
$ 106/mo* 
$ 126/ mo* 
$125/mo* 
$115/mo* 



FREE DMM 
with purchase of 
ANY SCOPE 


SCOPE PROBES 

P-1 65MHz. lx. 10X $19.95 

P-2 100MHz, lx. lOx $23.95 


$425 


AS scopes inciude probes, schematics, operator! manual and 3 year (2 yrs for Elenco scopes) world wide warranty 
scopes Call or write for complete specifications on these and many other fine oedlloscopes 


Elenco 35MHz Dual Trace 
"££ *495 

MO-1252 

• High kimmance 6* CRT 

• ImV Senstivlty 

• 6KV Acceleration VoUtge 

• 10ns Rise Time 

• X-Y Operation .Z Axis 

• Delayed Tnggenng Sweep 
• Include! 2 P-1 Probe* 

n parts & labor. Many accessories available tor all Hitachi 



BECKMAN 

TEST EQUIPMENT 

All Modets AvoJkjtde 
Call for special price 


Digital Capacitance Meter 
JJ0 CM-1550B 

m $58.95 

yH- 9 Ranges 

1pf-20,000uld 
BH 5\ basic accy 

Zero control ml Case 
S<g 1 * Display 


fWl 


Digital LCR Meter 
LC-180T 

$125 

Measures 

Coils 1uH-200H 
Caps .1pl-200uf 
Res 01-20M 


’ 0D3 

yyyyf 

m 


Multimeter with 
Capocftarvce A 


Big 1’ Display 


$55 CM-1500B 

Reads Volts, Ohms 

Current. Capacitors, 
Transistors and 
Diodes < with case 


FLUKE 

MULTIMETERS 
All Models 
Available 

Cai for special price 


Quad Power Supply XP-580 

x$59.95 



5V# SA 

fully regulaiwd and short cwcuit protected 


Triple Power Supply XP-620 
Awembled $55 
Kit $45 

2 to 15V @1 A. 
-2 to -15V § I A 
(or 4 to 30V ^ 1 A) 
and 5V § 3A 
All the desired features lor doing experiment* 
Features short dreut protection, all supplies 


AM/FM Transistor 
Radio Kit 
with Training Course 

Model AM/FM 108 

$ 26.95 

14 Transistors e 5 Diode* 
Makes a great acbooi project 


True RMS 4 1/2 
Digit Multimeter 
**-7000 



Soldering Station 

Temperature Controlled 

Y SL-30 $99 

Digital display 
Temp range 
U 300F-900F 
Grounded tip 
rhea! prated 


Color Convergence 
Generator SG200 

Digital Triple Power Supply xf-765 

$249 


-HRJ*. 0-20V at 1 A 

'H r J J 0-20 V at 1 A 

^ 5V at 5A 

Fully Regulated. Short circuit protected with 

2 Limit Cont., 3 Separele supplies 

XP-660 with Analog Maters $175 

$69.95 

Fnesl m the industry 

1 0 nock steady patterns 


Four-Function Frequency Counters 
MOO 120MH 

$179 

„ Ft 000 1.2GH 

** $259 

Frequency, Period, Totalize, 

Sell Check with High Stabilized Crystal Chren 
Oscillator. 8 digit LED display 


GF-8016 Function Generator 

with Freq. Counter 

$249 

Sine, Square, Trtangle 
Pulse, Ramp, 2 lo 2MHz 
Freq Counter .1 - 10MHz 

GF-8015 wfthout Freq. M*t*r $179 


Learn to Build and Program 
Computers with this Kit 

Indudes: All Pads, Assembly and Lesson Manual 

Model 
MM-S000 


■ 


$129.00 


Staring from scratch you buM a complete *y»Wxn Or 
Ucro-Maawr tram* teeche* you a> write in® FtAhte 
FOt* widiuni does n ucroproca ee or. which use* 
wmiler machine language aa IBM PC 

Robotic* tor c*>ov« (MMS010) 71.95 


Function Generator 


Provides 


$28.95 

sloe, triangle, square 
v« Irom tHz to 1MHz 
AM or FM capability 


Wide Band Signal 
Generators 



SG-9000 $129 

RF Freq 100K -450MHz AM Modula- 
tion of IK Hz Variable RF output 
SG-9S00 w/ Digital Display S 
150MHz buitt-ln Counter $249 


MOVIT EDUCATIONAL ELECTRONIC ROBOT KITS 


The MOViT line is a series of 
computerized battery robot kits 
that can teach the basic princi 
pies of robotic sensing and 
locomotion. Each of the kits 
features pre assembled PC 
boards, hardware and mechani- 
cal-drive systems Only basic 
hand tools are required tor as- 
sembly These fascinating ro- 
bots allow you to experience 
and ’earn any one of the follow 
Ing features- sound sensor, re- 
mote control. Infra-red sensor 
wired control andfor program 
mable memory 


MV-912 A voider intra-reo $49 95 

MV-915 Piper mouse Sound Sensor $45.95 
MV-916 Peppy Sound Touch 129 96 

MV831 Mr Boolsman Wire Control $35.95 
MV 832 Catrat Remote Control S*5 95 

MV 836 S-Cargo Sound Sensor $45 95 



Meouse Sound Sensor $29 96 

Line Tracker Infra red $45 95 

MantaSound/TouCh $29 95 

Robotic Arm RobOt'C Coni $4 5 95 
Grand Piano Elec Piano $29 95 
Roulette Digital Wheel $35 95 



15 Day Money Back Guarantee 
2 Year Warranty prices Subject to Changfe 

WRITE FOR. FREE CATALOG 
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Application By Martin Meye^ 



Analog Circuits 

Operational-Amplifier Laboratory 

(Part 2) 

More on building operational-amplifier circuits 


L ast month, we defined general 
operation and characteristics of 
an op amp. The goal was to present 
an organized overview on the use of 
these circuits so that even beginners 
could consider performing “hands- 
on” Lab experiments. This Month, 
we continue the Lab series with an 
op-amp lab exercise that further 
highlights information presented in 
data sheets and how the data relates 
to the basic operating characteristics 
of operational-amplifier designs. 
The lab exercise is presented using 
the Digital Storage Scope and Dual- 
Channel Function Generator pre- 
sented in the January, February and 


March issues of Modern Electronics , 
now Computer Craft. 

Inverting Op-Amp Lab 

Objectives: Learning how to use data 
in spec sheets will enable you to de- 
sign your own circuits using any op 
amp. A spec sheet accompanies this 
article. What we'll explore here are 
how to verify, by actual measure- 
ment, the closed-loop gain equa- 
tions; measure input impedance; 
measure maximum peak-to-peak 
output voltage as a function of fre- 
quency and load resistance; measure 
small-signal risetime; measure slew 
rate in two circuit configurations; 


and learn to understand and use the 
dynamic operating specifications 
that are provided graphically in the 
manufacturer’s specification sheet. 

Here’s some support information 
you’ll need to do these experiments. 
Design equations (from last month’s 
article): 

Open-loop dc gain = Vout/Vin 
= Rfb/Rin 

Input impedance = Rin 
Output resistance = 75 ohms (from 
spec sheet) 

Wire together the circuit shown in 
Fig. 1 on any breadboard. We used 
the Modern Electronics Prototyping 
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PARTS LIST 


1 /iA741 or dual version /*A747 

1 4, 700-ohm, !4-watt resistor 

3 47,000-ohm 14-watt resistor 
1 10,000-ohm 14-watt resistor 

1 2,000-ohm, 14-watt resistor 

1 200-ohm. 14-watt resistor 

2 0.1 -fiF disc capacitor 

1 100-pF disc capacitor 

Note: A kit of all above components plus 
specifications sheet and additional experi- 
ments is available for $9.95 plus $2 P&H 
from Netronics R&D Ltd., 333 Litchfield 
Rd., New Milford, CT 06776 (tel. 203- 
355-2659). 



Fig. 1. Inverting amplifier with a gain of 10. 


station that includes both solderless 
and Wire Wrap systems. See the 
Parts List for components required. 

1. Basic Calculations: Calculate the 
closed-loop gain of this circuit: 

(A) Rfb/Rin = 

(B) Calculate input impedance. Re- 

member that the voltage (Vdiff) is as- 
sumed to be 0 

(C) Look up the output resistance in 
Fig. 2 and enter it here 

2. Measuring Gain: Set the Function 
Generator for a 0.5-volt peak-to- 
peak (p-p) 1 -kHz sine-wave output to 
use as input voltage Vin. Use your 
scope or DSO to verify signal fre- 
quency and level. (Set sensitivity to 
0. 1 volt/division and timebase to 0. 1 
ms/ division.) Then connect the Func- 
tion Generator to the input circuit 
and the DSO to the output. 

(A) Measure p-p output voltage Vout. 
(Set DSO sensitivity to 1 .0 volt/division.) 


(B) Gain = Vout/Vin. Do your mea- 
surements agree with the calculated re- 
sults? 

3. Measuring Input Resistance: Con- 
nect a 4,700-ohm resistor in series 
with the output of the Function Gen- 
erator, as shown in Fig. 3. 

Use the same input signal as speci- 
fied in measuring gain. 


UA747M, uA747C 

DUAL GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 


electrical characteristics at specified free-alr temperature, Vcc+ "15 V, Vcc- “ -15 V 


PARAMETER 

TEST CONDITIONS 1 

UA747M 

UA747C 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

V|Q Input offset voltage 

V 0 = 0 V 

25 °C 

1 5 

1 6 

mV 

Full range 

6 

7.5 

Offset voltage 
iV|0, ' d » adjust ,aa 9 a 


25°C 

±15 

±15 

mV 

1(0 Input offset current 


25°C 

20 200 

20 200 

nA 

Full range 

500 

300 

l]g Input bias current 


25 °C 

80 500 

80 500 

nA 

Full range 

1500 

800 

Common-mode 

V|CR .. . 

input voltage range 


25 °C 

±12 ±13 

±12 ±13 

V 

Full range 

±12 

±12 

Maximum peak-to-peak 

VOPP 

output voltage swing 

R L = 10 kO 

25 °C 

24 28 

24 28 

V 

;> 10 kO 

Full range 

24 

24 

R L « 2 kO 

25 °C 

20 26 

20 26 

Rl £ 2 kfi 

Full range 

20 

20 

Large-signal differential 

Ayr) 

voltage amplification 

Rl 2: 2 kfl, 

VO = * 10 v 

25 °C 

50 200 

2 5 200 

V/mV 

Full range 

25 

15 

rj Input resistance 


2 5 °C 

0.3 2 

0.3 2 

MO 

r Q Output resistance 

See Note 6 

25 °C 

75 

75 

0 

Cj Input capacitance 


25 °C 

1 .4 

1 4 

PF 

_ . Common-mode 

CMRR 

rejection ratio 

V IC * V(CR 

25 °C 

70 90 

70 90 

dB 

Full range 

70 

70 

Supply voltage 
ksvS sensitivity 

UW| 0 /AV C C> 

Vcc = ± 9 V to ± 1 5 V 

25 °C 

30 150 

30 150 

(iV/V 

Full range 

150 

150 

Short-circuit 

•os 

output current 


25 °C 

±25 ±40 

±25 ±40 

mA 

Supply current 

•cc 

leach amplifier! 

No load 

25 °C 

1.7 2.8 

1.7 2.B 

mA 

Full range 

3.3 

3.3 

Power dissipation 

Pn 

(each amplifier) 

No load 

Vq = 0 V 

25 °C 

50 85 

50 85 

mW 

Full range 

100 

100 

V Q t/V 0 2 Channel separation 


25 °C 

120 0 

120 

dB 


* All characteristics are measured under open-loop conditions with zero common-mode input voltage unless otherwise specified. Full range 
for uA747M is -55°C to 125°C and for uA747C is 0°C to 70°C. 

NOTE 6: This typical value applies only at frequencies above a few hundred hert 2 because of the effects of drift and thermal feedback. 


operating characteristics, VQC + “15 V, Vqc- “ -15 V, Ta - 25 °C 


PARAMETER 

TEST CONDITIONS 

uA747M 

UA747C 

UNIT 

MIN TYP MAX 

MIN TYP MAX 

t r Rise time 

V| = ,20 mV, R L = 2 kO 

Cl = 100 pF, See Figure 1 

0.3 

0.3 

yis 

Overshoot factor 

5% 

5% 


SR Slew rate at unity gain 

V, = 10 V, R L = 2 kO, 

Cl = 100 pF, See Figure 1 

0 5 

0.5 

V/fts 


(A) Using the DSO, measure voltage 
V2 at the junction of the two 4,700-ohm 
resistors (set DSO sensitivity to 0.1 volt/ 
division) 

To calculate input resistance, solve 


Fig. 2. Typical specification sheet for a dual general-purpose op amp. 


the following equation for Zin: 

V2 = Vin [Zin/ (Zin 4- Rl)] 

Zin = R1 X V2/(Vin - V2) 


Using the results from above, 

VI =0.5 volts p-p 
V2 = 0.25 volts p-p 
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{Courtesy Texas Instruments) 




6. Measuring Output Vs. Frequency: 
Now measure the maximum p-p out- 
put voltage as a function of frequen- 
cy. Reconnect the 10,000-ohm load 
resistor to the output circuit. In- 
crease input frequency and record 
the results (remember to decrease the 
timebase and increase sensitivity on 
your DSO as you increase the fre- 
quency). 

(A) 1 kHz 

(B) 10 kHz 

(C) 50 kHz 

(D) 100 kHz 



Rj_— Load Resistance— kU 


Fig. 4. Maximum peak-to-peak output 
voltage plotted against load resis- 
tance. (Courtesy Texas Instruments) 



> o — lllkLl — 1 LiXU 11 — ii UA i * — 

100 Ik 10 k 100 k 1M 


f— Frequency— Hz 


Fig. 5. Maximum peak-to-peakoutput 
voltage plotted against frequency. 

(Courtesy Texas Instruments) 


(E) What happens to the distortion ob- 
served at frequencies beyond 10 kHz? 


The triangular waveform pro- 
duced when over-driving the output 
stage at higher frequencies reveals 
some of the idiosyncrasies of these 
seemingly simple but internally com- 
plicated circuits. This reinforces the 
need for you to bread board and test 
all new designs. 

(F) Plot your results on a copy of Fig 5. 
and compare results. 

Repeat this test by changing the 
value of the load resistor: 

(G) You might also repeat these tests 
using a 200-ohm load resistor and plot the 
results. Can you guess what will occur? 


R1 = 4,700 ohms 
Zin = 4,700 ohms = Rin 

This experiment verifies that the in- 
put resistance of an inverting ampli- 
fier is equal to the value of input re- 
sistor Rin, as derived earlier. 

It’s very important for you to 
know the amplifier input resistance 
because this resistance loads the driv- 
ing amplifier. 

4. Measuring Undistorted Output 
Levels: Reconnect the input as per 
Fig. 1 . Connect the DSO to the out- 
put terminal (set sensitivity to 5 
volts/division). You’ll now measure 
the maximum undistorted p-p volt- 
age before the waveform changes 
shape, relying on your eyes to detect 
distortion visually. 

Increase the input until the output 
just begins to clip the top or bottom 
of the waveform. 


(A) Measure the p-p output just below 
the clipping point 

Compare the results with Fig. 4. 
Note that you’re using a ± 12-volt 
supply. This will reduce your maxi- 
mum peak output to about 1 1 volts 
peak or 22 volts p-p. 

5. Measuring Output Vs. Load Re- 
sistance: Referring to Fig. 1, change 
the value of the 10,000-ohm load re- 
sistor to 2,000 and then to 200 ohms. 
Measure maximum undistorted p-p 
output for all conditions. 

Maximum voltage with: 

(A) 10,000-ohm load resistor 

(B) 2,000-ohm load resistor 

(C) 200-ohm load resistor 

Note that the value of the load re- 
sistor greatly affects the maximum 
output voltage swing. 


7. Measuring Transient Response: 
Now measure the small-signal rise- 
time of the circuit. Risetime and slew 



Fig. 6. Output voltage plotted against 
elapsed time. (Courtesy Texas Instruments) 


46 / COMPUTERCRAFT / June 1991 


Say You Saw It In ComputerCraft 


www.americanradiohistorv.com 


SEND FOR FREE CATALOG! 


r B. 6. MICRO 


Brand New from McLean Eng. 
A Division of Zero Corp. 
Square 4-11/16” by 1.5" 
Thick 10” Wire Leads 
120V - 60hz - .12 amps - 110CFM 
Metal Housing - 5 Plastic Blades 
UL and CSA Approved 
$5.95 ea. 


BATTERY 


Brand New - ’91 Date Code 
Rechargeable Sealed Battery 
6 Volts @ 4 Amp/h 
Measures: 4" Tall - 2-3/4” Wide 
1-3/4” Thick - A Steal at 
$6.95 ea. or 4 for $25.50 


DISPLAY DEVICES 


4MT07 By Futaba 
Vacuum Fluorescent Clock 
And Timer - 4 Digit Display 
Easy to Read - Easy to Use. 

.3” Character Height 
With Data 790 

LPT 1157AE 

1.2" 5x7 Matrix Displays 
5x7 Array with x.y select. 

This Red Orange Matrix Can Be 
Stacked Horizontally. Choice of 
Two Matrix Orientation-Cathode 
Column Anode Row. Great For 
"Moving Message’ Signs. 
$1.19 Ea.,8/$6.95, 100/$75.00 


74LS 

LS00 

.14 

LS122 

.35 

LS241 .60 

LS02 

.14 

LSI 23 

.45 

LS242 .65 

LS03 

.14 

LSI 25 

.30 

LS243 .50 

LS04 

.14 

LSI 26 

.35 

LS244 .55 

LS05 

.14 

LS132 

.35 

LS245 .55 

LS08 

.14 

LS133 

.25 

LS251 .45 

LS09 

.14 

LS138 

.35 

LS253 .40 

LS10 

.14 

LS139 

.35 

LS257 .35 

LS1 1 

.14 

LS145 

.75 

LS258 .45 

LS12 

.20 

LS148 

.35 

LS259 1.00 

LS13 

.25 

LSI 51 

.35 

LS260 .40 

LS14 

.30 

LS153 

.35 

LS266 .30 

LSI 5 

.20 

LSI 54 

.85 

LS273 .75 

LS20 

.14 

LS155 

.50 

LS279 .30 

LS21 

.16 

LSI 56 

.42 

LS280 .80 

LS26 

.14 

LS157 

.30 

LS283 .35 

LS27 

.20 

LSI 58 

.25 

LS290 .70 

LS28 

.15 

LS160 

.25 

LS298 .65 

LS30 

.14 

ILS161 

.35 

LS323 225 

LS32 

.16 

LS162 

.45 

LS3531.00 

LS33 

.25 

LS163 

.36 

LS357 .80 

LS37 

.24 

LSI 64 

.45 

LS363 .75 

LS38 

.24 

LSI 65 

.60 

LS365 .30 

LS42 

.35 

LS166 

.75 

LS367 .35 

LS51 

.15 

LS169 

.90 

LS368 .30 

LS54 

.20 

LSI 73 

.60 

LS373 .50 

LS55 

.20 

LSI 74 

.35 

LS374 .45 

LS74 

.22 

LSI 75 

.35 

LS375 .35 

LS75 

.25 

LSI 81 1.25 

LS377 .75 

LS83 

.30 

LS191 

.45 

LS378 .80 

LS85 

.45 

LS192 .65 

LS390 .80 

LS86 

.20 

LS193 .65 

LS393 .75 

LS90 

.35 

LSI 94 .40 

LS3991.00 

LS92 

.30 

LS195 .52 

LS541 1.20 

LS95 

.30 

LS196 .55 

LS645 .75 

■ LS107 .28 

LSI 97 .75 

LS646 .75 

■ LSI 09 .20 

LS221 

.50 

LS670 .80 

1 LS1 12 .25 

LS240 .50 


1 LS1 13 .25 

26LS32 75 

■ LS1 14 .25 

25LS2569 1.50 


2N4401 

Super 2N3904 NPN 
Switching Transistor 
40V-TO -92 — P C. Leads 
15/1.00 1000/20.00 


80C32 

C-MOSS By Matra 
12MHZ 

3.95 


LM350T 2.65 

LM338K 4.95 

16L8-1 5 TI-B-PAL 1.25 

8088-2 3.25 

8742 7.00 


CLOCK CIRCUITS 


SAF3019 

2.50 

58321 

2.50 

146818 

3.50 


SOCKETS 


Low Profile SOLDER TAIL 
6 Pin 14/1.00 

8 Pin 13/1.00 

14 Pin 13/1.00 

16 Pin 13/1.00 

18 Pin 13/1.00 

20 Pin 13/1.00 

22 Pin 13/1.00 

24 Pin 8/1.00 

28 Pin 7/1.00 

40 Pin 7/1.00 

BUY $10 

GET $1.00 - FREE CHOICE 


6500/6800 


6502 

2.00 

6821 

1.00 

6520 

1.25 

6845P 

2.20 

6522 

2.70 

6845S 

2.20 

6530 

3.00 

6850 

1.75 

6532 

4.25 

6852 

3.50 

6545 

2.10 

6860 

3.95 

6551 

2.40 

68681 

3.00 

6800 

1.40 

68A09EP 

1.29 

6802 

2.50 

68A40 

4.00 

6803 

3.00 

68A54 

3.00 

6805 

2.95 

68B09 

4.00 

6809EP 

2.75 

68 B10 

2.00 

6809P 

2.50 

68B45 

4.95 

6810 

1.25 

68B54 

4.00 


P. 0. Box 280298 Dallas, Texas 7S228 
(214) 271*5546 
FAX (214) 271-2462 




MasterCard 

VfSA 

1 ZZ3 




THE $25 NETWORK 


Try The 1st Truly Low Cost LAN 

• Conned 2 or 3 PCs, XTs, 

ATs 

• Uses serial ports and 5 wire 
cable 

. Runs at 115 K baud 

• Runs in background, totally 
transparent 

• Share any device, any file, 
any time 

• Needs oily 14K of ram 

Skeptlcah We make believers! 


SUPER BUYS 


2016 P-15 

2K x 8 N-MOS 
Trimmed Leads. 

But will Fit in Sockets. 
Super Buy 

10/2.95 105/22.00 


TEXT TO SPEECH BOARD 


PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALK! 




$69 


95 



ASSEMBLED & TESTED 
ADD $3.50 SHIPPING 
& HANDLING 


A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE 
GENERAL INSTRUMENTS SP0256-AL2 SPEECH CHIP AND THE 
CTS256A-AL2 TEXT TO SPEECH CONVERTER. 

THIS BOARD USES ONE SLOT ON THE MOTHERBOARD AND 
REQUIRES A COM SERIAL PORT. BOARD MAY ALSO BE USED IN A 
STAND ALONE ENVIRONMENT (EXTERNAL POWER SUPPLY) WITH 
ALMOST ANY COMPUTER THAT HAS A RS232 SERIAL PORT. TO 
USE THE BOARD IT IS ONLY NECESSARY TO SEND ENGLISH TEXT 
TO THE RS232 INPUT ON THE BOARD. THE BOARD INCLUDES A 
1500 BYTE TEXT BUFFER AND HANDSHAKE LINE TO ALLOW YOU 
TO SEND DATA TO THE BOARD; THE SAME AS YOU WOULD SEND 
DATA TO AN RS232 SERIAL PRINTER. YOU CAN SET UP BATCH 
FILES THAT WILL MAKE YOUR COMPUTER GREET YOU WITH 
'GOOD MORNING MASTER,” ETC. EVERY TIME YOU TURN IT ON 
DEMONSTRATION SOFTWARE AND A LIBRARY BUILDING PRO- 
GRAM ARE INCLUDED ON A 5V« INCH PC/XT DISKETTE. FULL 
DOCUMENTATION AND SCHEMATICS ARE ALSO INCLUDED. 

FOR INFORMATION ON A LOW COST SPEECH SYNTHESIZER 
SYSTEM FOR THE VISUALLY IMPAIRED PLEASE SEND FOR FREE 
PACKET T.M.1 


STAND ALONE POWER SUPPLY 
FOR ABOVE 

ADD $2.50 SHIPPING & HANDLING 


$ 1 9 99 


STATIC RAM 


2016-2KX8 200 n.s 
2101-1 - 256X4 500 n.s. 
21L02-1 350 n.s. 

21 02AL-4 L.P. 450 n.s. 
2111-1 256X4 500 n.s. 
2112A-2 

2114L-3 1KX4 300 n.s 

2125A-2 1KX1 70 n.s. 

2147 4KX1 

6116P-4 

6117 

6264-15 

62256 32KX8 


EPROM SPECIAL 


1.00 

.75 

.65 

.49 

1.00 

2.50 
.45 

1.70 

1.95 

1.20 

1.20 

1.40 

6.50 


DYNAMIC RAM 


2108-4 8KX1 

1.50 

2118-4 16KX1-5Volt 

.70 

4027-4KX1-250 n.s. 

.80 

41 16-16KX1-250 n.s. 

.40 

41 16-16KX1-200 n.s. 

.75 

41 16-16KX1-150 n.s. 

.90 

4164-64K 200 n.s. 

.80 

4164-150 n.s. 

1.00 

4164-120 n.s 

1.30 

4164-100 n.s 

1.60 

TMS4416-16KX4-150 n.s. 

2.75 

4464-150 n.s. 

1.75 

4464-120 n.s. 

1.90 

4464-100 n.s. 

2.10 

4464-80 n.s. 

2.25 

41256-150 n.s. 

1.50 

41256-120 n.s 

1.60 

41256-100 n.s 

1.65 

41256-80 n.s. 

1.75 

41256-60 n.s. 

2.55 

1 Meg - 100 n.s. 

5.25 

1 Meg - 80 n.s. 

5.40 

44256-80 n.s. 256 x 4 

5.75 

| SIPPS & SIMMS AVAILABLE 

THREE CHIP SET 

16450. 1488. 1489 


B.G. SPECIAL 


$6.95 



I We bought a large quantity of | 

2708s, 

2716s, ! 

2532s, 2732s, ■ 

2764s 

27128s 

27512s and ■ 

27256s from a computer manu- 

facturer who redesigned their 

boards. We removed them from ' 

sockets, erased 

and verified 1 

| them, and now we offer the sav- 

I ings to you. Complete satisfac- ‘ 

tion guaranteed. 



Your Choice 

2708 


1.20 10/ 8.00 I 

2716 


1.75 10/15.00 I 

2532 


2.00 10/17.50 1 

2732 


2.00 10/17.50 1 

2764 


2.25 10/20.00 1 

27128 


3.20 10/27.50 1 

27256 


3.85 10/32.50 1 

27512 


5.50 10/48.50 | 

8000/80000 

8031 

2.95 

8251 1.10 

8035 

1.00 

8253-5 1.75, 

8039 

1.00 

8254 1.80 

8085 

1.55 

8255 1.50 

8086 

1.55 

8255-5 1.75 

8087 

87.50 

8257 1.50 

8087-1 

167.50 

8259A 1.85 

8087-2 

127.50 

8259C-5 2.10 

8088 

2.70 

8275 10.95 

80C98 

.40 

8279 2.25 

8155 

2.25 

8284 1.49 

8156 

2.25 

8286 3.50 

8202A 

8.00 

8287 2.49 

8212 

1.25 

8288 3.50 

8214 

2.00 

8530 3.00 

8216 

1.25 

8741 7.00 

8224 

1.25 

8742 7.00 

8228 

1.75 

8748 7.00 

8237-5 

2.80 

8749 7.00 

8243 

1-75 

8755 7.00 

8250 

2.95 80286-8 PLCC 8.501 

(16450) 

6.50 80287-8 125.00l 

(16550) 

12.00 80287-10 135.00i 


V-20-10MHZ 6.50B 


TERMS: (Unless specified elsewhere) Add $2.50 postage, we pay balance. Orders over $50.00 add 85C for insurance. No C.O.D. Texas Res. a 
8V4% Tax. 90 Day Money Back Guarantee on all items. All items subject to prior sale. Prices subject to change without notice. Foreign order - US fun 
only. We cannot ship to Mexico, Countries other than Canada, add $4.50 shipping and handling. 
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SEND FOR FREE CATALOG! 










Earn Your B.S. Degree 
in 

ELECTRONICS 


or 

COMPUTERS 



By Studying at Home 

Grantham College of Engineering, 
now in our 41st year, is highly ex- 
perienced in “distance education” — 
teaching by correspondence through 
printed materials, computer materials, 
fax, and phone. 

No commuting to class. Study at 
your own pace, while continuing on 
your present job. Learn from easy-to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Our Computer B.S. Degree Pro- 
gram includes courses in the BASIC, 
PASCAL, and C languages as well 
Assembly Language, MS DOS, CADD, 
and more. 

Our Electronics B.S. Degree Pro- 
gram includes courses in Solid-State 
Circuit Analysis and Design, Control 
Systems, Robotics, Analog/ Digital Com- 
munications, and more. 

An important part of being pre- 
pared to move up is holding the right 
college degree, and the absolutely neces- 
sary part is knowing your field. 
Grantham can help you both ways 
to learn more and to earn your degree 
in the process. 

Write or phone for our free 
catalog. Toll free, 1-800-955-2527, or 
see mailing address below. 

• 

Accredited by 

the Accrediting Commission of the 
National Home Study Council 

• 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 
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pulse response. 

{Courtesy National Semiconductor) 


rate are typically specified at unity 
gain. To change gain in the Fig. 1 cir- 
cuit from 10 to unity (1), change the 
value of feedback resistor Rfb from 
47,000 to 4,700 ohms 

(A) The new closed-loop gain = Rfb/ 

Rin = 

Set the Function Generator for a 
100-kHz square-wave output. Ad- 
just the input to obtain a 0.05-volt 
p-p signal at the output. (Set DSO 
sensitivity to 0.01 volt/division and 
timebaseto 1 .0 jis/division). 

Measure the risetime (time it takes 
for the wave to go from a value 10% 
to 90% from the bottom). Reduce 
the input signal level and note that 
the risetime improves slightly. 

(B) Measure risetime (microseconds) 


Compare results to Fig 6. Note the 



Fig. 9. An op-amp integrator circuit 
arrangement. 

(Courtesy National Semiconductor) 


slight overshoot is characteristic of 
this particular amplifier. 

Change the value of Rfb back to 
47,000 ohms and test the risetime 
again. 

(C) Measure risetime (jis ) 



Fig. 10. An op-amp differential-input 
instrumentation amplifier circuit ar- 
rangement. (Courtesy National Semiconductor) 
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Risetime gets longer with greater 
gain because the frequency response, 
which amplifies all signals equally, is 
reduced as gain is increased. 

8. Measuring Slew Rate: Using the 
Fig. 1 circuit, set the Function Gener- 
ator to produce a 10-kHz square- 
wave signal. Set the sensitivity of 
your DSO to 5 volts/division and 
timebase to 20 /is/division. Increase 
the input to get the maximum p-p 
voltage at the output. 

Slew rate is defined as the maxi- 
mum rate of change of the output 
voltage per unit of time. You can de- 
termine slew rate by performing the 
following tests: 


Slew rate is less dependent on gain 
than risetime. 

It should be obvious by now that 
test measurements must be made 
when designing and using op amps. 
The specification (data) sheet simply 
can’t supply all the information 
needed to do a paper-only design. 
Therefore, you’re encouraged to 
modify circuit component values as 
well as device types and redo the ex- 
periments. Recalculate gain and 
practice predicting results from the 
curves presented. Varying both and 
observing results, you’ll be a pro in 
no time. 

Other Uses 


All circuits are wired using only op 
amps, resistors and capacitors. 

To analyze the circuits, consider 
the impedance of capacitors as a 
function of frequency. Use the impe- 
dance of the combined circuits to es- 
timate the gain and frequency re- 
sponse of the various sections of de- 
signs presented. 

Integrator . . Produces the mathe- 
matical process of integration (Fig. 9). 
Differential input instrumentation 
amplifier . . . used to measure signals 
not referenced to ground (Fig. 10). 
Sample-and-hold circuit . . . remem- 
bers what happened (Fig 1 1). 

High-Q notch filter (Fig. 12). 


(A) Measure the change in output volt- 
age 

(B) Measure the time it took to pro- 
duce the change 

From these results, slew rate is ob- 
tained by dividing time in microsec- 
onds by output voltage (time/Vout). 

(C) What is the si ew rate of the ampli- 
fier with a gain of 10? 

Note that the slew rate is very close 
to the 0.5 volt/microsecond specified 
in Fig. 2. 

Now wire together the Fig. 7 cir- 
cuit. This circuit is known as a volt- 
age follower. Voltage gain is unity (1) 
because Vout is the same as Vin (as- 
suming Vdiff = 0). Use the same sig- 
nals and DSO settings as above. Note 
the output waveform and compare it 
to that in Fig. 8. 

(D) Slew rate (change in output 
voltage divided by time in microseconds, 

or AV/jts) of this circuit 

0ts/AV) 


Say You Saw It In ComputerCraft 


To encourage a continued interest in 
op-amp circuits, consider applica- 
tions in Fig. 9 through Fig. 11 that 
appeared in a National Semiconduc- 
tor Linear Applications Handbook. 


You should now be able to analyze 
some of these circuits. You can build 
and test them, which is a great way to 
get to know them better, too. 

(Answer Box on page 84) 


BIOS Upgrades 


For The IBM PC, XT, AT & 386 Or 
Compatible 

AMI, Phoenix & Award 
Latest Versions 

• 1.2 & 1.44 Floppy Support 

• Complete Set Up In ROM 

• Supports VGA 

• Novell & Netware Compatible 

• User Defined, Hard Drive Support 

• 101 & 102, Keyboard Support 

• Complete Documentation 

• 30-Day Money Back Guarantee 

CALL FOR PRICE 
1-800-TEL-BIOS 

1-800*835-2467 Good In Both U.S. 
& Canada 

603-432-1532 In N.H. 


ADVANCED SOFTWARE 
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CALL DOCTOR 
DESCRAMBLER 

...for symptoms relating to 
scrambled cable T.V. signals 
We have JERR0LD • T0C0M 

• ZENITH • HAMLIN OAK 

• SCIENTIFIC ATLANTA. Six 
month warranty! We ship 
C.O.D. Lowest retail/ 
wholesale prices. FREE 
CATALOG: Global Cable 
Network 1032 Irving St. Ste 
109 S.F., CA 94122 
NO CALIFORNIA SALES!!! 

OPEN SATURDAYS 


1400327-8544 
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(Courtesy National Semiconductor) 




Application By Hardin Brothers 


Keyboard and Keystrokes 

(Part 2) 

More on a keystroke’s trip to the screen of a video 
display monitor 


L ast month, I traced the first half 
of a keystroke’s trip from >our 
fingers to the screen. This month, I’ll 
conclude by describing the rest of 
that journey. But first, a quick sum- 
mary from last month’s installment 
to bring newcomers up to speed. 

When you press (or release) a key, 
the keyboard processor, a micropro- 
cessor inside the keyboard, senses the 
change in the status of keyboard 
switches. It sends a serial message to 
the keyboard controller, a dedicated 
microprocessor inside your comput- 
er. The keyboard controller compiles 
the serial signal into a byte and then 
signals a third microprocessor, the 
programmable interrupt controller. 


The interrupt controller waits until 
all hardware interrupts with greater 
priorities have been serviced and then 
forces your main microprocessor (the 
CPU) to perform a BIOS interrupt 
service routine, INT09H. 

The BIOS routine reads the byte 
received from the keyboard and, nor- 
mally, translates the keystroke into 
its ASCII code. It places both the 
ASCII code and a key code into a 
type-ahead buffer. But before the 
codes are placed in the type-ahead 
buffer, several other things can hap- 
pen. The BIOS interprets some codes 
as requests for internal services: 

(1) Ctrl-Alt-Del (the “three-fingered 
salute”) forces a warm reboot. 


(2) Ctrl-Break (Ctrl-Scroll Lock on 
some systems) forces a break and a 
call to INT23H. 

(3) Pause (Ctrl-Num Lock on some 
systems) causes a pause. 

(4) Shift-Print Screen calls INT 05H to 
print the data on the screen. 

(3) SysReq makes a call to int isH, 
service 85H. 

(6) The Shift, Caps Lock, Ctrl, Alt and 
insert keys are used to update a shift- 
key table in memory instead of plac- 
ing codes in the type-ahead buffer. 

Also, INT09H calls int isH, service 
4F hex, the keyboard intercept, so 
that a user program can create an al- 
ternate keyboard layout or disable 
selected keys. I discussed some of the 



Northgate is just one of many suppliers offering keyboards that are compatible with a wide variety of PC, XT, AT, 386 and 
486 computers. This OmniKey/1 02 shows just one particular keyboard-layout arrangement. Others in the Northgate line 
offer different arrangements. {Courtesy Northgate Computer Systems). 
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intricacies of this keyboard intercept 
service last month. 

When the INT 09 routine is ready to 
place a keystroke into the type-ahead 
buffer, it can’t use the raw code it re- 
ceived from the keyboard. To keep 
the oldest PC and newest 486 as com- 
patible as possible, the BIOS trans- 
lates the scan codes for most keys to 
disguise the difference between key- 
boards. For example, the “A” key is 
key-number 30 on the original 83-key 
keyboard and key-number 31 on 84- 
and 101-key keyboards. In all cases, 
its code gets translated to IE hex (30 
decimal) when it’s placed into the 
type-ahead buffer; so programs 
don’t have to be concerned about 
which keyboard you are using. 

INT 09 places two bytes in the type- 
ahead buffer for each keystroke: a 
scan code (possibly translated) and 
an ASCII code. A program can look 
at the scan code if it’s interested in 
which key was pressed; it can look at 
the ASCII code if it’s interested in the 
meaning of the key (to the human op- 
erator). The ASCII code is influ- 
enced by the state of the shift keys, 
but the scan code isn’t. 

An example will make this clearer 
(before it gets more confusing again). 
If you press an “A,” a scan code of 
IE hex is placed into the buffer. The 
ASCII code could be 41 hex (upper- 
case “A”), 61 hex (lower-case “a”), 
01 hex (Ctrl-A) or 0 if you’re holding 
down an Alt key. Most programs — 
like editors, database managers, 
spreadsheets, etc. —use the ASCII 
code and interpret “A” and “a” as 
different characters. A few pro- 
grams, however, look at the scan 
code to see that you pressed the key in 
the second column of the third row 
on the keyboard. Also, whenever a 
program sees an ASCII value of 0, it 
knows that it must look at the scan 
code to decide whether you pressed a 
function key or Alt plus a letter or 
number. 

Reading The Buffer 

Keystrokes wait in the type-ahead 
buffer until DOS or a program asks 
for them. Virtually all key requests 
are made through BIOS interrupt 
INT 16H. If a program gets its input 
through a DOS service, DOS simply 
calls INT 16H. If the key has an ASCII 
value other than 0, DOS discards the 
scan code. Otherwise, it returns a 0 


Table 1. Key Codes 


/* This program displays the scan code and ASCII code for 

* every key you press. It also shows the difference between 

* the codes returned by the enhanced and original keyboard 

* services . 

* Written for QuickC 2 . 5 but should be easy to convert to 

* other C compilers. 

*/ 

/include <stdio.h> 

/include <graph.h> 

/include <bios.h> 

/include <string.h> 

/include <dos.h> 

/ifr.def TRUE 
/define TRUE 1 
/define FALSE 0 
/encif 

int support_101; 

void check__support ( void) ; 

void main (void) 

{ 

unsigned kb_val; 
char vl [ 6 ] , v2 ( 6] ; 

checksupport ( ) ; /* Does BIOS support services */ 

/* 0x10 & 0x11 of INT 0x16 ? */ 

_clearscreen (_GCLEARSCREEN) ; 
puts ("Press ESC to end"); 
puts ( 11 " ) ; 

puts ( "Keyboard Interrupt 16H Return Values"); 
puts ( " " ) ; 

puts ( "Services Services"); 

puts("00h & Olh lOh & llh") ; 

puts("") ; 

puts ( "Scan ASCII Scan ASCII"); 

puts("Code Code Code Code"); 

puts ( " , " ) ; 

do { 

if (support 101) 

{ 

do { 

kb_val = _bios_keybrd(_NKEYBRD_READY) ; /* Wait for key */ 

} while (kb_val == 0); 

sprintf (vl, "%02x %02x",kb_val » 8, kbval & Oxff) ; 

kbval = _biosJceybrd(_KEYBRD READY); /* Read via old serv.*/ 

sprintf (v2 , "%02x %02x" , kb val » 8, kb val & Oxff); 
if (kb_val) /* clear from buffer */ 

kbval = bios keybrd (_KEYBRD READ) ; 

> 

else 

{ 

strcpy (vl, — ") ; 

kb_va 1 = _bios_keybrd(_KEYBRD READ) ; 

sprintf (v2 , "%02x %02x",kb val » 8, kb val & Oxff); 


> 

printf(" % s %s\n", v2 , vl) ; 

> while ( (kb_val & Oxff) != Oxlb) ; 

} 

void check_support ( ) 

{ 

union REGS regs; 
unsigned i; 

do { 

i = _bios_keybrd(_KEYBRD_READY) ; 
if (i) 

i = _bios_keybrd(_KEYBRD READ) ; 

) while ( i) ; 

regs. h. ah = 5; 
regs.x.cx = Oxffff; 
int86(0xl6, &regs, &regs) ; 

if (regs.h.al != 0) 

{ 

support_101 = FALSE; 
return; 

> 

if (_bios_keybrd(_NKEYBRD READ) == Oxffff) 
support_101 = TRUE; 
else 

support_101 = FALSE; 


/* Loop until ESC 


/* Empty type-ahead buffer */ 


/* Push dummy keystroke */ 
/* into buffer */ 


/* Did push succeed? */ 

/* No support available */ 

/* Was our key there? */ 
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Table 2. lOl-Key Support 


comment | 

Memory-resident program that translates Int 16H keyboard 
request services 0 and 1 to lOh & llh to provide support 
for 101-key keyboard in DOS and other programs. 

Warning! This program may crash a few older applications. 
Test your applications with dummy data until you are sure 
that they are compatible with this program. 


Written for 

MASM 5 . 1 

and the QuickC 2.5 assembler. 


Save as: KEY101.ASM 



Compile: MASM KEYlOlj 



LINK KEYlOlj 

* (ignore stack warning) 


EXE2BIN KEY101.EXE KEY101.COM 

1 


cseg segment 



assume 

cs: cseg, 

ds: nothing, es: nothing 


org lOOh 

/COM file format 


start: jmp short install 


old 16 = this 

dword 

/Old Int 16h address 

old_of f 

dw 

7 


old_seg 

dw 

7 


new 16 : 

pushf 

/ Save the 

f lags 

cmp 

ah, 02 h 

/Call 0 or 1? 


jae 

go old 

/No — go 


or 

ah, lOh 

/Translate call 


go old: 

popf 



jmp 

dword ptr cs: [old 16] /Jump to original 

Int 16h 



/End of memory-resident program 

assume 

cs : cseg, 

ds:cseg, esicseg 


install : 




mov 

ah, 01 

/Is key waiting? 


int 

16h 



jz 

@F 

/Go if no key is 

waiting 

mov 

ah, 0 

/Else get the key 


int 

16h 



jmp 

@B 

/ and try again 



and returns the scan code on the next 
keyboard request. 

INT 16H provides eight services, 
but only half are relevant to this dis- 
cussion. Service 0 reads the next key- 
stroke in the type-ahead buffer. If no 
key code is in the buffer, it waits until 
one is ready. When it returns a key- 
stroke, it removes it from the buffer. 
Service 1 looks to see if a key is wait- 
ing in the buffer. If it is, the key is re- 
turned. Service 1 doesn’t remove the 
key code from the buffer; it simply 
peeks to see if a key code is waiting 
and, if so, reports what key code will 
be retrieved next. Both services re- 
turn the ASCII code in the AL regis- 
ter and the (translated) scan code in 
the AH register. 

Services 0 and 1 were available on 
the original PC and support both 83- 
and 84-key keyboards. Several older 
programs assume that they’re run- 
ning on such a computer and can 
crash if they receive a key code, such 
as that for Fii or F12, that wasn’t 
available on those keyboards. So 
when services 0 and 1 are used with a 
101 -key keyboard, they make the 
computer look like it’s connected to 
an 83-key keyboard. These services 
change the codes of keys on the cur- 
sor keypad to mimic the older numer- 
ic/cursor combined keypad. And 
they discard completely key codes 
like those for Fi l and F12 that can’t be 
mapped to the older keyboards. 

Programs that want to see all of 
the keys on a 101 -key keyboard use 
services 1 0 hex and 1 1 hex instead of 0 
and 1 . These are identical to the early 
services, but they don’t hide special 
keys of the newer keyboard. They 
also permit programs to distinguish 
between keys that are duplicated on 
the newer keyboard. 

There’s a “gotcha” lurking in 
these two sets of services that can 
cause unwary programs to function 
erratically. DOS checks the keyboard 
during input/output services to see if 
the user has pressed Ctrl-C. Through 
version 3.x, DOS used keyboard ser- 
vices 0 and 1 to do the checking. A 
program could use services 10 hex 
and 1 1 hex but still not see an extend- 
ed key code because an intervening 
DOS call to service 1 had erased it. 

Also, if you use ANSI. SYS or one 
of its many clones to redefine the 
keyboard, you may find that you 
can’t create definitions for the fii 


and F12 keys under DOS 3.x or earli- 
er. The reason is the same: calls to 
keyboard services 0 and 1 are effec- 
tively disabling those and other spe- 
cial keys. 

Making a Correction 

To see the effect of all this, and to en- 
able extended keys for ANSI. SYS 
and all other programs, you have to 
write two small programs. The first, 
written in C, shows two values for 
each keystroke: the value available 
from services 0 and 1 (keyboard in- 
put and keyboard status) and the val- 
ue available from services 10 hex and 
1 1 hex (extended keyboard input and 
status). The program begins by 
checking your BIOS to see if your 
computer supports the extended ser- 
vices. If so, it reads each key code by 
calling service 1 1 hex first (to get the 
extended value) and then service 1 to 
get the standard value. If the stan- 
dard service hasn’t obliterated the 
waiting keystroke, the program ends 
each loop by making a call to service 


0 to clear the keystroke from the 
type-ahead buffer. 

The second program, written in as- 
sembly language, keeps DOS and 
other programs from clobbering ex- 
tended keystrokes stored in the type- 
ahead buffer. It intercepts all calls to 
keyboard services 0 and 1 and re- 
places them with calls to services 10 
hex and 1 1 hex. 

The second program is written as a 
small, memory-resident utility. Once 
you run it, the first program will no 
longer show any differences between 
extended and normal services, since 
all normal-service calls will be trans- 
lated to extended calls. 

Almost all applications will get 
along with the second program with- 
out any problems, but be careful. If 
you decide to use it regularly — per- 
haps to use ANSI. SYS key defini- 
tions with Fi l and F12— test your ap- 
plication programs thoroughly. Run 
each with dummy data and press the 
extended keys to see what happens. 
Most programs that don’t accept Fii 
and F12, along with the Alt, Ctrl and 
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mov 

ah , 05h 


mov 

cx, Of f f fh 


int 

16h 


cmp 

al , 0 


jne 

no support 


mov 

ah, lOh 


int 

16h 


cmp 

ax, Offffh 


jne 

no_support 


mov 

ax, 3516h 


int 

2 lh 


mov 

old_of f , bx 


mov 

old seg,es 


mov 

ax,2516h 


mov 

dx, offset new 16 


int 

2 lh 


mov 

ah , 09h 


mov 

dx, offset ok 


int 

2 lh 


mov 

dx, offset install 


int 

2 7h 

no_support : 



mov 

ah, 09h 


mov 

dx, offset nope 


int 

2 lh 


mov 

ax, 4cf fh 


int 

21h 

ok 

db 

'Enhanced Keyboard ] 

nope 

db 

'This computer does 


db 

'Program aborted.' 

cseg 

ends 



end 

start 


;Push dummy keystroke 
; of FFFF hex 
; into type-ahead buffer 
;Did function succeed? 

;No — go 

;Now read the dummy keystroke 

;Is it the same? 

;No — go 

;Get Int 16h vector 

; via DOS 

;Save the address 

;Set new Int 16h vector 
; DS : DX have new vector address 
;Set new vector 


; Display 
; DS : DX == 


string 

message 


;End of memory-resident code 
;Exit but leave code in memory 


; Display 
; DS : DX == 


string 

message 


;Exit with error code 


Shift versions of each, simply ignore 
them; a few crash. You’ll have to de- 
cide whether you can use this pro- 
gram safely on your computer. 

Both programs show how to deter- 
mine if a computer supports services 
10 hex and 1 1 hex, along with service 
5, which puts a keystroke into the 
keyboard buffer. The technique I’ve 
used is adapted from an algorithm 
suggested by Phoenix Technologies, 
makers of the Phoenix BIOS used in 
so many compatible computers. 

The Last Step 

Once a keystroke has been read from 
the type-ahead buffer, most pro- 
grams echo it to the screen. There’s 
no requirement that each keystroke 
appear on-screen, but most pro- 
grams let the operator see and correct 
keystrokes. 

The video adapter and its BIOS are 
as complicated as any other subsys- 
tem in the computer. We’ll leave the 
inner workings of the various chips 
and modes for another time and look 


briefly at two common ways that 
programs use to display a character 
in text mode. 

The easiest way, and the one that 
DOS uses to display each character 
that you type at the DOS prompt, is 
to delegate the job of displaying the 
character. DOS makes a call to the 
video BIOS through software inter- 
rupt 10 hex and passes it the charac- 
ter to display. The computer’s built- 
in BIOS provides support for mono- 
chrome and CGA adapters; Hercu- 
les, EGA, VGA, 8514/a and more- 
advanced adapters substitute their 
own BIOSs, which typically provide 
many more services. The extended 
video BIOSs are tailored to manage 
the special features of each adapter. 

Displaying characters through the 
BIOS is relatively slow in text modes 
and painfully slow in graphics 
modes. Virtually all modern com- 
mercial software ignores the BIOS 
and manipulates video memory di- 
rectly. Most modern compilers, in- 
cluding Quick BASIC, Turbo Pas- 
cal, and popular C and C+ + imple- 


mentations, have built-in routines to 
print directly to the screen. Programs 
with pull-down menus, pop-up win- 
dows and other elements of modern 
user interfaces are almost forced to 
manipulate memory directly to keep 
from embarrassing slowness. 

In text modes, each word (two 
bytes) of video memory contains one 
character plus its display attributes. 
The attributes determine the charac- 
ter’s foreground and background 
colors, intensities and whether the 
character blinks. On some adapters, 
the attribute can also specify an un- 
derlined character and/or a charac- 
ter selected from an alternate font. 

The attribute is stored in one byte; 
the other byte contains the charac- 
ter’s ASCII value. Electronics on the 
video card translates the two bytes in- 
to the correct sequence of pixels sev- 
eral times each second and send the 
pixel information to the monitor. 

Whether a program writes directly 
to video memory or uses video BIOS 
services, each time a character is dis- 
played, one or more bytes of video 
memory is changed. The video elec- 
tronics displays the entire screen 60 
or more times per second. The next 
time the video electronics displays 
the altered screen position, a new 
character appears on-screen. The job 
of translating stored attribute and 
character codes to actual colored pix- 
els is performed entirely by electron- 
ics on the video adapter card on all 
DOS machines; so the CPU can get 
on with other business. 


Replacing a Keyboard 

We’ve followed the path from key- 
press to character display and ex- 
plored some of its quirks and intrica- 
cies. If you’re faced with a balky or 
inoperative keyboard, you now 
should have some ideas of what to 
check and why. The most common 
failures occur in the keyboard itself, 
either because of bad or dirty switch- 
es or because of coffee or other liquid 
spilled into the keyboard electronics. 
If you find that you must replace the 
keyboard on a computer, I hope 
these two articles have given you the 
necessary background to ask the 
right questions before you buy. 

Your first and most important 
choice is whether to buy an older 
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83- key (PC and XT) keyboard, 

84- key (early ATs) or 101-key 
enhanced keyboard. Your choice is 
limited by what the computer can ac- 
cept. Since the keyboard processor is 
different in all three, don’t try to 
change from one model to another 
unless you’re sure that your com- 
puter can handle the change. 

Several companies offer replace- 
ment keyboards. You’ll find two ma- 
jor differences between the ones 
available. First, the arrangement of 
keys is anything but standard. Some 
keyboards have a large Enter key, 
some have a small one. Unusual keys 
like the backslash, tilde, etc. , seem to 
be scattered almost anywhere. Some 
101 -key keyboards have the function 
keys on the left instead of the top and 
some have an added F13 and F14 key. 

Second, the type of key switches 
and, therefore, the “feel” of the key- 
board changes from one manufac- 
turer to another. The feel and 
amount of click is important to many 
touch typists. I can’t suggest what 
brand or model you’ll like best be- 
cause each typist has personal prefer- 


ences. I can only suggest that you 
find a dealer who’ll let you type on 
several different keyboards until you 
find one that you really like. 

Finally, some keyboards have ex- 
tra features built into them. One 
manufacturer includes a simple four- 
function calculator in the numeric 
keypad; another has an optional 
trackball that can replace the cursor 
keypad. These special features often 
raise the cost of a replacement key- 
board from a plain-vanilla price of 
$60 or $70 to well over $ 100. You can 
buy a lot of four-function calculators 
for the difference, and even glue 
them to your keyboard, if you want. 

If you aren’t sure what kind of 
keyboard a computer needs, you can 
find some that have a switch that 
makes them compatible with 83-key 
PCs and XTs or with 101-key ATs 
and 386s. And if you have a key- 
board that doesn’t work with your 
computer even though you think it 
should, look for such a switch on the 
bottom of the keyboard case or, oc- 
casionally, under the trademark la- 
bel. When you buy a new keyboard, 


especially by phone or mail, make 
sure that the company will accept a 
return if, for some reason, the key- 
board is incompatible with your 
computer. 

You should find that almost any 
manufacturer’s keyboard will work 
with your computer if it follows the 
correct keyboard specifications (83-, 
84- or 101-key) and has the correct 
plug. The few exceptions are unusual 
computers, like the old Tandy 1000 
in my closet and some laptops that 
have external keyboard connectors. 
If you think your computer may fit 
into the “unusual” category, call the 
manufacturer and^find our what kind 
of replacement you should buy. 

To a fast touch-typist, the key- 
board is the most important part of 
the computer. If the keys don’t feel 
right and work reliably, a user may 
think the entire computer is misbe- 
having. This two-month keystroke 
tour of the computer should give you 
some insight into how the computer 
makes a complex process seem sim- 
ple and intuitive, to both users and 
programmers. H 


SAVE MONEY. 
DON’T RENT! 


CABLE TV DESCRAMBLERS, 
CONVERTERS, & ACCESSORIES. 

Save hundreds of dollars 
owning instead of renting 
from the cable company. 

Easy to order 
and install . 

Name brands — 

[ Pioneer, Oak Panasonic , 

J jerrold, Scientific Atlanta 
and more. 

We're famous for 
lowest prices, 

excellent service and immediate delivery. 
All products fully warranted. Your 
satisfaction is 100% guaranteed. 

UTI ii TTiTiTl 


Qompxinif 

CALL FOR FREE FULLY ILLUSTRATED 
16-PAGE COLOR CATALOG. 

( 800 ) 234-1006 
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SAVE YOUR COPIES OF 

QxrixiterCraft 

These custom-made titled cases 
and binders are ideal to protect 
your valuable copies from damage 
They’re designed to hold a year’s 
issues (may vary with issue sizes), 
constructed with reinforced board 
and covered with durable leather 
like material in (color), title is hot- 
stamped in (gold/silver) , 
cases are V -notched 
for easy access, 
binders have 
special spring 
mechanism to 
hold individual 
rods which easily 
snap in. BINDER 

Cases: 1— $7.95 3— $21.95 6—539.95 

Binders: 1— $9.95 3—527.95 6—552.95 


ComputerCraft 
Jesse Jones Industries, 

499 East Erie Ave , Philadelphia, PA 19141 

Enclosed is $ for Cases 

Binders Add $1 per case/binder for 

postage & handling Outside USA $2.50 per case/ 
binder (US funds only). PA residents add 6°/o sales 
tax 
Print 

Name 


1 Address 

I No P O Box Numbers Please 

| City 

| State/Zip 

i CHARGE ORDERS (Minimum $15): Am Ex, Visa, 

I MC, DC accepted. Send card name, #, Exp date 
I CALL TOLL FREE 7 days, 24 hours 
1 1-800-972-5858 

I SATISFACTION GUARANTEED 
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CONSUMERTRONICS 


2011 CRESCENT DR P.O. DRAWER 537 
ALAMOGORDO, NM 88310 

1-505-434-0234 

FAX 1-505-434-0234 {orders only). Mon.-Sat. 
8AM-9PM MST Voice & Manual FAX. 9 PM -8AM 

Auto. FAX. Add $4 ship. (USA, Canada). All items 
are in stock COD (UPS cash only), VISA, Master- 
Card OK FREE CATALOG with order, else $2 
In business since 1971. As seen on TV. John 
Williams - former Senior Engineer (Lockheed), 
NMSU Professor of Computer Science. 


OFF-THE-SHELF HARDWARE 


Van Eck System, Shriek Module, Voice Dis 
guisers, Hearing Assistor, Diabetes Alarm, 6th 
Sense Communicator, The Levitator, Resonant 
Coils, Biomedical Stimulators, Fax Junk Call 
Killer, Long Range Eavesdropper - more! Assem- 
bled and tested (no kits). $1 for descriptions 


COMPUTERS 

HARD DRIVE MANUAL 


Relates to all hard drive and controller implementa- 
tions (emphasis on PCs). Howto select, interface, 
initialize, set up, use, maintain, troubleshoot and 
repair them. How to protect them from mistakes, 
sabotage, prying eyes, sticky fingers. How to 
recover damaged and lost files. Includes software 
reviews Loaded with info, advice and lips $29. 


DISK SERVICE MANUAL 


Maintain, troubleshoot, repair, adjust, align floppy 
drives without special equipment or software 
5-25 '73. 5 '78 , PC/XT/ A T/386/486, Apple, Com- 
modore, Kay pro, Tandy, Epson, Atari, Tl, HP, DEC, 
etc systems. All floppies need regular upkeep S29. 


DISKDRIVE TUTORIAL 


Theory and practical facts on floppy drives, 
disks. FDCs. formatting, software protection 
Systems described above Invaluable advice and 
tips on how to best select, interface and use 
drives and disks S19 . 


PRINTER/PLOTTER MANUAL 


1 ypes, descriptions, specs and 100* interfaces 
(parallel, serial) Detailed plans for X-switchers. 
buffers, and serial-to-parailel and parallel-to- 
senal interfaces, breakout devices. Many buy, 
use, service, repair tips SI 9. 


SUPER RE-INKING METHOD 


Re-ink cloth ribbons for about 50 cents and 10 
minutes each. Plans for el cheapo motor-driven 
re-mker. Commonly used ink (5 colors) and 
carrier described $9. 


COMPUTER PHREAKING 


TROJAN HORSES, VIRUSES, WORMS etc and 

countermeasures. Includes disk with 250K+ of 
hacker text files and utilities, and legendary 
FLUSHOT+ protection system (Ed Choice, PC 
Magazine) Dozens of computer crimeand abuse 
methods and countermeasures How systems 
are penetrated, BBS advice, password defeats, 
glossary, much more 1 Manuals + Disks* $39. 


BEYOND VAN ECK PHREAKING 


Eavesdropping on VDT and TV video signals 
using an ordinary TV! Ranges up to 1 KM. Plans, 
countermeasures. Includes legal Van Eck uses. 
and original Top Secret Van Eck design! $29. 


ABSOLUTE COMP. SECURITY 


Dozens of simple, versatile, secure computer 
security methods and tips Plus our invulnerable 
Cipher Program (in .COM and its BAS source) 

Plus $1,000 CIPHER CONTEST rules 

with ciphertext Manual » Disk* $29. 


CRYPTANALYSIS TECH. 


Five powerful menu-driven crypto programs (in 
COM and their BAS sources) to analyze, decrypt 
‘ secure" ciphertexts. Worked-out examples 
Recommended n the prestigious COMPUTERS 
& SECURITY. Manual + Disk* $29. 


SOFTWARE PROTECTION 


Unique system that highly discourages costly 
software piracy while not interfering with legit 
archival copies No known way to defeat. No 
special equipment requ red. Easy, automatic to 
install on your disks Can be used with any other 
protection system Manual » Disk* $59. 


BRAIN VIRUS ANTIDOTE 


The PAKISTANI BRAIN VIRUS plagued dozens 
of institutions, businesses Themildlydestructive 
original version has been hacked into highly vir- 
ulent strains BVA consists of the antidote, source 
code and write- up Disk* 'NOT infected* $19. 


AL DEVELOPMENT SYSTEM 


Powerful program for creating/editing AL source 
code Like sophisticated wordprocessor with many 
unique and powerful ALfeatures Includes tutorial 
and program for integrating AL routines into 
:ompi led BASIC programs Manual * Disk* $29. 


C DEVELOPMENT SYSTEM 


Powerful program for creating/editing C source 
code Like sophisticated wordprocessor with 
many unique and powerful C features Manual + 
Disk* $29. .*.**..*.. 

•Software supports PCDOS, MSDOS, PS/2; 
Mono , Here , CGA, EGA, VGA; 5 25", 3.5", hard 
(specify your floppy drive size) 


ELECTRONICS 

PHONE COLOR BOXES 


Designed by Phone Phreaks! 1 5 phone color boxes 
described. Dozens circuits, programs. Plus call for- 
warding, conferencing, phreak history Plus 50 useful 
and legal phone circuit plans More! Manual $29. 


R0B0F0NE AUTODIALER 


Powerful, versatile, menu-driven program allows 
you to dial any number (up to 10K) or mix of local and 
long distance numbers in any order, over any length 
of time, whether busy or answered (your choice) and 
log the times, commands and results to monitor, 
printer and-or disk. Quick -dial directory of up to 600 
numbers. BUSY redial options Direct modem com- 
mand and control. All result codes, including Voice 
and Ringing. Optional shell to terminal program 
upon Connect. Exit to menu or DOS (for batching), 
Ideal "Wargames” power dialer, phone call logger 
and telemarketing dialer. Manual + Disk* $29. With 
compatible LABELS and LETTERS programs $49. 


VOICE MAIL BOX HACKING 


How Voice Mail Box (VMB) systems are used and 
the specific ways they are hacked Includes 
ASPEN, MESSAGE CENTER, BIX, E2, SYDNEY, 
PHONE MAIL, AUDIX, etc Absolutely required for 
all sysops, users! $29. 


VOICE DISGUISER 


Plans for neat devices to change voice pitches 
Effective against snoops using voice analyzers; to 
conceal gender for women living alone, for anti- 
intrusion systems, for music accompaniment; for 
gags. Voice sounds natural S19. 


PHONE RECORD. INTERFACES 


Plans for undetectable (ultra hi input impedance), 
indestructabte TELECORDER to record phone 
conversations Also monitors for bugs and taps 
Plus simple FM xmitter addition and the ear 
piercing SHRIEK CIRCUIT plans $14 


RADIONICS MANUAL 


Exciting electronic and electromagnetic therapeutic 
and diagnostic devices (mostly experimental) 
History, descriptions, plans (dozens), availabilities 
of Radionics Devices from early to modern $29. 


HEAL THYSELF 


Many electronic medical devices are now licensed 
by the FDA for therapies Plans for three major 
different devices that you can build and use 
yourself Save $ Thousands! Plus details on many 
other devices $19. 


BIO-SPECTRUM ANALYSIS 


Summary of the biologic effects of electromagnetic 
fields from DC to the near-infrared (0-300 GHZ) 
Bands include 6 ELF, VLF, LF, MF HF, VHF, UHF 
SHF, EHF Special emphasis on DC. 50 HZ. 60 HZ 
2.45 GHZ (microwave ovens), 3 GHZ (radar). 
Graphical spectrum display includes frequency, 
researcher, date, source, effects, subject type and 
signal attributes. Also includes FCC assignments 
and physical properties $29. 


EM BRAINBLASTER 


Tutoria and plans for powerful ELECTROMAG- 
NETIC WEAPONS and LAB DEVICES. Optimum 
circuits, freqs, waveforms, intensities Compre- 
hensive. MIND BOGGLING! $29. 


UNDER ATTACK!! 


ELECTROMAGNETIC INTERFERENCE (EMI) and 
ELECTRONIC WEAPONS cause INEXPLICABLE 
MANIFESTATIONS! These attacks can cause 
cancer, birth defects, psychological and neurological 
disorders, cardiovascular and immune system 
failures, etc Destructive to people pets, livestock, 
plants, equipment INCLUDES ACTUAL CASES 
(which we have investigated and documented) OF 
ATTACKS ON PEOPLE BY EM WEAPONS! And 
includes how you can verify and pinpoint the source 
of the EMI /electronic attack, and specific counter- 
measures you can take $39. 


HIGH VOLTAGE DEVICES 


HV devices plans Stun Gun, Taser, Prod, Cane, 
Umbrella, Zapper , RF / Radar / Audio Jammer, 
Flasher, Blaster, Jacob's Ladder, Plasma and Van 
de Graaft Gens., Fence Charger, Geiger Counter, 
Ozone Gen., Fish Stunner , Pest Killer, Plant Stimu- 
lator, Kirlian, Magnetizer, etc. SHOCKING! $29. 


SECRET & SURVIVAL RADIO 


Optimum survival and security radio equipment, 
methods, frequency allocations and voice/data 
scrambling/encoding Includes small receivers/ 
xm.rters. telemetry, antenna optimizations, remote 
monitoring and control, security, surveillance, and 
ultrasonic, fiberoptic and infrared commo More! 
70 + circuit plans, tables $29. 


TV DECODERS/CONVERTERS 


Tutorial and plans for several TV decoders and 
converters Plus satellite TV component purchase 
and use tips. $14, 


STEALTH TECHNOLOGY 


Police radar is fascinating. It also has error rates of 
1 0%-20%! Every known: Error mode - Method and 
material to minimize radar reflections - Strategy 
and tactic to fight unjust radar tickets (that cost 
you a fortune in insurance) - Method to detect and 
jam signals - fully described! $19. 


THE GOLDFINGER” 


Tired of digging up rusty nails and bottle caps? 

The ■Galdfinger’' detects GOLD, SILVER, PLAT- 
INUM, COPPER and ALUMINUM while rejecting 
all ferromagnetics Plans $14. 


THE ’SILKW00D ' 


The "Sifkwood” detects X- and Gamma Rays, and 
Alpha and Beta particles. Simple, pocketsize, 9- 
volt battery-operated rad detector requires no 
Geiger-Mueller tubes or high voltages. 95*% 
linearity between 10-1,000 rads/min Indicates to 
less than 0.1 rad/min. Check out your job, home, 
possessions. Prospect for minerals. And a lifesaver 
for nuclear survival situations Plans. $14, 


POOR MAN S SUPER LASER 


Ruby rod laser plans Used in intrusion systems, 
weapons targeting, precise optical alignments, 
seismography, signaling and commo, strobes, 
holography, science projects, etc Includes a list of 
dozens of sources for rubv rods and other parts. $14. 


AIR COILS 


AIRCOILS is a powerful scientific program for 
designing round and square air coils. Returns 
inductance/number of-turns when number-of- 
turns/inductance and dimensions are specified 
Returns min wire guage for any current, and 
capacitance for LCs Disk* $19. 


ENERGY 

KW-HR METERS 


How watthour meters work, calibration error 
modes (many), ANSI Standards, etc Demand, Pole 
and Polyphase Meters. Experimental results S19, 


STOPPING POWER METERS 


As reported on CBS 60 MINUTES! How certain 
electrical loads (simply plugs into an outlet) can 
slow down watthour meters - even stop them 
while drawing full loads! Also describes meter 
creep, overload droop. $19. 


THE I.G. MANUAL 


External magnetic ways to slow down and stop 
watthour meters while drawing full loads $19. 


GAS FO’ ALL 


Every known vulnerability of gasoline and diesel 
fuel pumps and dispensers. $19. 


LIBERATE GAS & WATER 


How gas and water meters can be reversed using 
simple household equipment. $19. _ 


VORTEX GENERATOR 


Heat/cool with simple amazing 3-port device Uses 
no moving parts, electricity, fossil fuel, liquid or freon 
Guaranteed scientifically sound. Plans $14. 


LOADFINDER 


Quick, simple, accurate and inexpensive method to 
determine the inductance and resistance of any AC 
load (in situ) between 0.1 and 100 amps, and the 
capacitance for PF=1. Real power, imaginary power 
and apparent power explained, and how each affects 
your bill 1 Requires only an AC voltmeter, the simple 
circuit described and high school algebra ability 
Completely worked Out example Save energy 1 $9. 


MDVR METHOD 


Plans for the effective and inexpensive MDVR 
Method to legally save electrical energy (30%- 
60%)' Develops optimum efficiency, safety and 
versatility, and saves wear and tear - all without 
significant loss of performance or service. $12. 


RIPPLED OFF! 


Line ripple and transients waste money, cause 
equipment to malfunction, lose data and endanger 
users. And utilities use line current ripple to 
remotely control your equipment and the dreaded 
Peak Demand Meter! Includes plans for ripple 
transient eliminator $9. 


FINANCIAL 

ATM’S 


ATM crimes, abuses, security, vulnerabilities 100+ 
methods described - from Reg E to ciphers. Case 
histories, law, countermeasures, detailed security 
checklist Internal photos, figures! Still unsolved. One 
crook stole $237.000 from one bank's ATMs 1 $39. 


CREDIT CARD SCAMS 


Cardholders, merchants and banks suffer $ Billions 
losses annually because of credit card fraud. 
Describes every known means of credit card fraud 
and scams. Protect yourself 1 $29. 


CREDIT REPORTING ENTITIES 


Giant commercial and government databases 
now contain millions of financial, employment, 
medical, family history, lifestyle, criminal, religious 
and political files on most Americans These files 
are .nstantly accessible to thousands of people 
Data is often erroneous, incomplete, obsolete or 
repetitious - often costing people credit and jobs - 
even their freedoms 1 How to protect your privacy 
and security. Comprehensive. $29. 
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ULTIMATE SUCCESS MANUAL 


Underpaid 9 Harassed 9 Manipulated 9 Stuck in a 
dead end job 9 Expect to be laid off or fired 9 Sick of 
office politics 9 Job/division/company moving to 
Timbuktu? The ultimate no-hold-barred Machiavel- 
lian techniques for finding, obtaining, optimizing 
and keeping top jobs and benefits THE RULES OF 
THE GAME FOR A GAME WITHOUT RULES! 
From resume to CEO. $29. 


GOVERNMENT LANDlGRAB 


You can force the Government to sell you prime 
land at ridiculously low price* with no competing 
bids allowed because of a littie-known 100+ year 
oid Federal Lawl One man legally forced the Gov- 
ern ment to sell him 1 60 acres of prime forest land 
for $400 - appraised at $1,6000,000! Another got 
19 prime acres in Phoenix. A Z for $47 - appraised 
at ^e.OOO 1 Complete details and proof $19. 


STOCKPRO 


Unique, powerful, shrewd, unconventional 
common stock investment strategy Created for 
NMSU, and basis of expensive consulting 
system Manual + Disk* $29. 


PHYSICAL SURVIVAL 

ORDER OF THE MAGNITUDE 


THE MOST COMPREHENSIVE SURVIVALBOOK 
EVER WRITTEN! Topics include electronics, com- 
puters, energy, weapons, concealment, revenge, 
alarms, etc. Helps you survive today and in the 
Day After Absolutely required! Field-expedient 
use of technology typically in a lower- intensity 
conflict environment C4I emphasis $49. 


SURVIVAL GUNS & AMMO 


THE ULTIMATE FIREARMS SURVIVAL MANUAL! 

Describes optimum guns and ammo, conver- 
sions, silencers, explosive devices, improvised 
weapons, End Ti messcena nos, retreats, etc. $ 1 9. 


SILENCE IS GOLDEN 


How acoustic silencers are designed from simple, 
cheap, commonly-available materials. $9. 


ROCKET S RED GLARE 


How todesign and build solld-propellantamateur 
and survival rockets Special emphasis on the 
formulation, manufacture and installation of 
propellants, motors, igniters, etc. Includes list of 
commonly available materials. And the design of 
launch pads and electronics. $29. 


COMBAT/SURVIVAL FITNESS 


Weig training tor combat, survival, police, 
martial arts, contact sports, brawling and street 
fighting! Scientifically designed to maximize the 
explosive power, speed, quickness, agility, 
endurance and hardness forcombat and survival 
SURVIVAL OF THE FITTEST - There are no 
second -plaj:> winners) $19. 


FIREWORKS! 


Describes how firecrackers (M-80s, block 
busters, cherry bombs), rockets (match, bottle, 
large), volcanoes and fountains, sparklers and 
safety fuses are made and colored $9. 


MISCELLANEOUS 

TECH. RESEARCH SERVICES 


Unique 51+K electronic and computer design 
articles m database accessed by title and 
subject. Digital, uP, «C, analog, hybrid, nomo- 
graph, software Provide us keys, we return list 
$25 search fee (1-20 keywords/ phrases, you 
may combine unrelated topics). Saves you R&D 
$$$ Powerful RES-SNAP program w II allow 
your own searches thru popular electronic 
books, magazines and your files Disk* $95. 


SPECIAL PROJECTS 


We design, build, repair, modify, maintain and 
consult on any device, system or project - computer- 
ized. electronic, electrical, mechanical, optical 
Many invention prototypes. Confidentiality guaran- 
teed Describe and include $25 fee (does not obh 
gate vouT We then provide you cost, time estimates 


MMPI PERSONALITY GAME 


What exactly is your personality 9 How does it 
compare with others you care about? Do you 
have more than one 9 Much more than just a 
game, the MPG is a zany, satirical, insightful, 
realistic and critical hands-on education about 
personality testing Mind-boggling and a real 
blast! Manual + Disk* $49. 


NUMEROLOGY PROGRAM 


Religion and science are filled with numbers that 
have special meanings. Enter a name or phrase 
into NUMERNAM and watch the dozens of 
equivalent numbers displayed - derived from 
ancient and modern algorithms Whether numbers 
have special meaning to you or just for fun and 
aames, NUMERNAM is numero uno 1 Disk* $19. 


PREVENT/CURE 
DENTAL DISEASE 


About 70% of all tooth losses are caused by 
"gum disease" - not tooth decay! Simple little- 
known method developed by a Government 
scientist is inexpensive and really works $9. 


TAP NEWSLETTER 


TAP was a controversial technological survival 
newsletter published by the Yippies until the 
mid-1980s, and is a goldmine of hard-to-find 
technological information from ATMs to Zapping 
(just about everything). And of great historical 
and nostalgic value. Issues 1-91 $2 per back 
issue, $150 for entire set. 

SOLD FOR EDUCATIONAL PURPOSES ONLY. 
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Enhancing By stuart Ban 


A Parallel-Port EPROM 
Programmer 

(Parti) 

Lets you program EPROMs through the parallel 
port of your computer without having to spend a 
bundle on hardware 



M ost commercial EPROM pro- 
grammers are designed to plug 
into an RS-232 serial port on a com- 
puter. Because such programmers 
contain an embedded microproces- 
sor, they are expensive. The build-it- 
yourself Parallel-Port EPROM Pro- 
grammer to be described plugs into 
the Centronics-compatible parallel 
printer port of an IBM PC or com- 
patible and uses the PC itself for the 
processor, which considerably re- 
duces the cost of the hardware need- 
ed for programming EPROMs. With 
this project, all EPROM program- 
ming is controlled by the computer, 
and upgrading to new devices in- 
volves just a change to the driving 
program. 

Our Parallel-Port EPROM Pro- 
grammer can program 2764 through 
27512 EPROMs. It has an expansion 
connector for connecting other pro- 
grammable devices. The project veri 
fies EPROMs after programming 
and can read an EPROM into a disk 
file. It reads binary, Intel Hex and ex- 
tended hex files. 

PROM Programming 

An EPROM contains an array of 
transistors, each of which has a 
“floating” gate. Until an EPROM is 
programmed, the output of each 
transistor is a logic 1. To convert a 
transistor output to a 0, a charge is 
added to the gate. Then to convert 
the outputs back to Is, the transistors 
must be exposed to ultraviolet light 
through a transparent window at the 
top of the EPROM. There is no way 
to program a 0 bit back to a 1 bit; Os 


can be changed to Is only by erasing 
the entire EPROM. 

A problem with programming 
EPROMs is the time it takes to force 
the charge onto the transistors in the 
memory array. For older EPROMs, 
such as the 27 1 6 ( 1 6K), programming 
required 50 milliseconds per byte (ad- 
dress), which results in a programming 
time of 102 seconds (2,048 bytes X 
50 ms/byte). This is no problem for 
small EPROMs, but as device memo- 
ry capacity becomes larger, program- 
ming time becomes excessive. 

As an example of the foregoing, a 
27512 EPROM would take almost an 
hour to program at 50 ms/byte (64K 
X 50 ms/byte). For this reason, 
PROM manufacturers have imple- 
mented faster programming algo- 


rithms for the larger devices. These 
algorithms involve applying a pro- 
gramming voltage to the EPROM, 
programming the location and then 
verifying the location. If the byte 
fails to program, another program- 
ming pulse is applied and another 
byte check is made. When the byte 
successfully programs, a longer 
“over-program” pulse is applied to 
the EPROM, after which the next lo- 
cation is programmed. 

Different manufacturers vary the 
programming voltage, pulse width 
and over-program pulse. However, 
all manufacturers use basically the 
same method. Table 1 gives typical 
programming times for the Parallel 
Port Programmer. 

Our Parallel Port PROM Pro- 
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Fig. 1 (A). 

Fig. i. The schematic diagram of the basic Parallel-Port EPROM Programmer is shown here in five parts. 
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Fig. 1(B). 
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Fig. 1(C). 
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Fig. 1(E). 


grammer programs 2764, 27256 and 
27512 EPROMs, plus 8K NVRAMs. 
With the exception of two switches, 
all control of the Programmer is per- 
formed via the keyboard and display 
is via a PC. A 28-pin ZIF socket is 
provided for the EPROM to be pro- 
grammed. A 64-pin expansion con- 
nector permits personality modules 
to be used for programming other de- 
vices, such as single-chip micropro- 
cessors and programmable logic de- 
vices. The control software for the 
project is structured for easy up- 
grades to other device types. 

The normal parallel printer port 
interface on the PC includes eight 
data lines, a strobe, some control sig- 
nals and some status lines. The Pro- 
grammer requires a way to access 16 
bits of address, eight bits of data, 
control for the programming and 
EPROM supply voltages, and several 
EPROM control lines. To do this, 
the normal printer port interface 
lines must be redefined by splitting 
the eight-bit data bus into four data 
bits and four address bits. The status 
and control lines are redefined to 
match the required functionality of 
the Programmer. 

One problem with the PC printer 
port is that is intended to only output 
data. No provision is made for data 
input. However, the fast EPROM 
programming algorithms require 
that the EPROM data be read back 
for verification. Our Programmer 
accomplishes this by loading the data 
into a shift register and shifting it se- 
rially into one of the printer-port 
status lines. Table 2 lists the printer- 
port pins and how they are defined in 
the Programmer. 

About the Circuit 

The Parallel-Port EPROM Pro- 
grammer circuitry consists of: a 
printer-port interface, PGM register, 
CTL register, address pipeline, data 
pipeline, data shift register, timers, 
Vpp/Vcc D/A and control, ZIF sock- 
et, expansion connector and a power 
supply. Its circuitry is shown sche- 
matically in Fig. 1. 

The printer-port interface consists 
of U1 and U2. Chip U1 is a buffer for 
the four data and four address lines. 
Chip U2 is a 74LS138 that decodes 
the address lines to generate eight 
control strobes for the various regis- 
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PARTS LIST 


Semiconductors 

LED 1 ,LED2— Light-emitting diode 
OSC— 2- to 4-MHz TTL DIP oscillator 
(optional for noise filter — see text) 
Q1 ,Q2 — MJE3055 npn silicon power 
transistor 

Q3 ,Q4,Q5 — 2N2222 general-purpose 
npn silicon transistor 
U 1 — 74LS244 tri-state octal line driver 
U2 — 74LS138 expandable 3-to-8 de- 
coder 

U3,U4,U6,U 1 1 ,U 12— 74LS374 tri-state 
octal D flip-flop 

U5,U8 — 74LS175 quad D flip-flop 
U7 — 74LS165 eight-bit parallel/in seri- 
al out shift register 
U8,U10 — 74LS175 quad D flip-flop 
U9 — LM324 quad operational ampli- 
fier 

U 1 3 thru U 1 6— MPQ2222 quad 2N2222 
in DIP package 

U17— 74LS123 dual monostable multi- 
vibrator 

UF— 74LS164 eight-bit parallel out 
shift register (optional for noise filter 
— see text) 

Z1,Z2— 1N751 or similar 0.5-watt zen 
er diode 
Capacitors 
Cl — 0.01-/J 7 Mylar 
C2 — 0. \-fiF Mylar 


C3 thru C11,C13,C14,C15 — 0.1 -jiF 
C12— Not used 

06, 07 — 5-jiF, 50-volt electrolytic 
Resistors (%-watt) 

(5 % tolerance) 

R 1 , R40, R42 , R43 , R30 , R3 1 , R40 , R42, 
R43,R44 — 10,000 ohms 
R2,R3— 4,700 ohms 
R20 — 150 ohms 
R21— 56 ohms 
R22,R23 — 330 ohms 
R32,R35,R38,R41 — 6,800 ohms 
R39— 1,000 ohms 
(1% tolerance) 

R6,R13 — 402 ohms 
R7,R14 — 806 ohms 
R8,R15 — 1,620 ohms 
R9,R16 — 3,240 ohms 
R10,R17 — 6, 490 ohms 
R1 1 ,R 1 8 — 12,700 ohms 
R12,R19 — 25,500 ohms 
R24 thru R29 — 3,090 ohms 
R33,R36— 1,000 ohms 
R34,R37 — 5,1 10 ohms 
R4,R5 — 20,000-ohm, 10-turn pc-mount 
trimmer potentiometer 
RP1,RP2— 150- to 1,000-ohm eight 
position resistor network in DIP 
package (see text) 

Miscellaneous 

J1 — DP-25P connector (consists of 


IDC DB-25P, 26-conductor ribbon 
cable, 26-pin IDC socket and 26-pin 
header) 

J2 — Three-pin MTA connector 

J3— 96-pin DIN connector (T&B Ans- 
ley No. FC096-03 1-3 or AMP No. 
B532504-1) 

SI — Dpdt slide or toggle switch 

SOI — 28-pin ZIF DIP socket 
Double-sided printed-circuit board 
or perforated board with holes on 
0. 1 " centers and suitable Wire Wrap 
or soldering hardware (see text and 
Note below); sockets for all DIP de- 
vices; heat sinks for Q1 and Q2 (see 
text); small-diameter heat-shrinkable 
tubing; suitable enclosure (see text); 
components for power supply (see 
Fig. 2); terminal strips; rubber grom- 
met; spacers; machine hardware; 
hookup wire; solder; etc. 

Note: The following items are available from 
Stuart R. Ball, 741 Okie Ridge, Yukon, OK 
73099: ready-to-wire double-sided pc board 
with plated-through holes, $60; software 
on 554" DSDD diskette, $11.50. Okla- 
homa residents, please add state sales tax. 
For copies of the etching-and-drilling 
guides for both sides of the printed-circuit 
board, send a SASE (25 cents postage) to: 
Modern Electronics, PC Guides, 76 N. 
Broadway, Hicksville, NY 1 1801 .) 


ters in the circuit. The four address 
lines are decoded as follows: 


Address 

Function 

0000 

Write data to address pipeline 

0001 

Write data to control register 

0010 

Write data to data pipeline 

0011 

Load data shift register 

0100 

Load Vcc control register 

0101 

Load Vpp control register 

0110 

Write data to control register 

0111 

Write data to V PP and Vcc high 
nybble register 

1XXX 

Not used 

PGM 

register U8 controls the 


PGM bit on the ZIF socket into 
which the EPROM plugs. It also gen- 
erates a control-line signal that trig- 
gers the timers. 

CTL register U5 controls the OE 
and CE pins on the ZIF socket and en- 
ables the tristate outputs of the ad- 
dress and data pipelines. 

The address pipeline, made up of 
U3 and U4, is a pair of 74LS374 octal 
D-type flip-flops. This pipeline is the 
mechanism that converts the four-bit 


data bus to the 16 bits required to ad- 
dress the EPROM. It is a four-stage 
shift register in which each stage is 
four bits wide. 

Data written to the address pipe- 
line appears at EPROM address bits 
A12 through A15, the four bits of 
which drive the inputs to A8 through 
All. A second write causes the data 
on A12 through A15 to be shifted to A8 
through All, with the new data ap- 
pearing at A12 through A15. Outputs 
A8 through All drive inputs A4 
through A7, and outputs A4 through 
A7 drive inputs A0 through A3. After 
four writes, the original data is shift- 
ed to A0 through A3, and the subse- 
quent data is shifted to the correct 
outputs. 

Structuring the pipeline in this 
manner allows it to be expanded to as 
many bits as needed to address larger 
devices, by cascading additional ad- 
dress registers on lines A0 through A3 . 
Note that the tristate outputs of the 
address pipeline registers must be en- 
abled for the data to be shifted down 


Data pipeline U6 is the same as the 
address pipeline. The least-signifi- 
cant four data bits are written first. 
Expansion to 16-bit EPROMs can be 
accomplished by cascading another 
pipeline register with the first. 

Data shift register U7 is a 74LS165 
eight-bit shift register. Data is loaded 
into U7by one of the address decodes 
from U2. The shift register is shifted 
each time data is written to the data 
pipeline. The output of the shift reg- 
ister connects to one of the printer 
port status bits (- PE). 

Two timers are used in this project. 
Each uses a half of (777, a 74LS123 
dual one-shot multivibrator. The 
timers are triggered by a bit in the 
CTL register, and the outputs con- 
nect to two of the status bits on the 
printer port. At pin 12 of (777 ap- 
pears a 100-microsecond pulse when 
this timer is triggered, and pin 4 of 
(777 provides a 1 -millisecond pulse 
when the timer is triggered. 

The Vpp and Vcc D/A and control 
provides the Vcc and V PP voltages to 
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Lyco Computer 




Authorized 

Industry 

Remarketer 


PRINTERS 

■ 

HARD DRIVES 


MONITORS 


COMPONENTS 


Panasonic 


1123 

$237.95 

1180 

. SI 44.95 

1191 

.S218.95 

1124 

$259.95 

1695 

. S409.95 

1624 

.$349.95 

4450i Laser 

$1179.95 

4420 

$849.95 

Star 


NX-1001 

$132.95 

NX-2420 

S265.95 

NX-1020 Color 

$174.95 

NX-2420 Color 

$294.95 

NX-1500 

$297.95 

NX-2410 

$227.95 

NX-2415 

$379.95* 

XR-1500 

$429.95 

XR-1000 

$297.95 

XB-2410 

$429.95 

XB-2415 

$549.95 


By SEAGATE 




NX-1001 


* 180CPS draft 
1 2cpi 

• 45CPS NLQ 
1 2cpi 

* 4 resident 
fonts 

* 2 year 
warrantv 


J 


$ 132 95 

Brother 


Ml 309 (NEW) 

$155.95 

M1324L (NEW) 

$239.95 

Ml 809 

$309.95 

M1824L 

$399.95 

Ml 909 

$409.95 

M1924L 

$539.95 

M2518 

$799.95 

M4018 

$1075.95 

HL8ps(Post Script) 

$2259.95 

HL8e 

$1199.95 

HL4 Laser 

$895.95 

HL4PS Laser 

$1689.95 

Citizen 

120 D 

$139.95 

120 D Serial 

$159.95 

200GX 

$159.95 

200GX Color 

$199.95 

GSX-140 

$289.95 

GSX-140 (COLOR) 

$317.95 

GSX-145 

$395.95 

HSP-500 

$319.95 

HSP-550 

$449.95 

Okidata 

172 . 

$185.95 

182 Turbo 

$219.95 

320 

$319.95 

321 

$449.95 

390 Plus 

$448.95 

391 Plus 

$599.95 

393 Plus 

S959.95 

39 3C (color) 

$1025.95 

Laser 400 

$639.95 

Laser 800 

$945.95 

Laser 820 

$1 255.95 

Laser 840 

$1899.95 

LX-810 £ P SOn 

$184.95 

LQ-51 0 

$279.95 

FX-850 

$309.95 

FX-1050 

$429.95 

LO-850 

$469.95 

LQ-1010 

$399.95 

LQ-1050 

$629.95 

LQ-2550 

$899.95 

•QUANTITIES LIMITED 


MODEL | SIZE 

1 SPEED 

I type 

I PRICE 

3 V* Half Height: 

S T VJ 

."I 

40 MSEC 

mfm 

SI 59.95 

ST IS.’ a 

44 7 Meg 

28 MSEC 

•OE 4 1 

SI 99 95 

SI 1I02A 

89 Meg 

19MSEC 

IDE »T 

1345.95 

ST 1 i 4 4 A 

1 20 Meg 

T5MSEC 

IDE AT 

1429.95 

St 1 1 6ZA 

143 Meg 

i smsec 

IDE At 

1619 95 

ST 1201 A 

> 7 7 

15MSEC 

■OE At 

166V 95 

S7 1239A 

2i 1 Meg 

15MSEC 

lOE AT 

1739 95 

ST T25N 

20 Meg 

40 MSEC 

SCSI 

S214.95 

ST 1 38N ; 

30 Meg 

40 MSEC 

SCSI 

$225 #5 

ST 1S7N-1 

48 Ml'S 

28MSEC 

SCSI 

U43 95 

ST 17 7N 

60 Meg 

24MSEC 

SCSI 

$325 H 

ST 1 096 N 

60 Meg 

24MSEC 

SCSI 

$349.95 

ST 1 126N 

1 " Mefl 

1 SMSEC 

sc* 

*JW 9S 

ST i >62N 

142 Meg 

15MS6C 

SC 14 

$059 95 

ST i 3SR 

30 Meg 

40 MSEC 

flu 

$204.95 

stTstrT 

49 Meg 

26 MSEC 

Rtt 

12 19 95 

ST 138 RP m 

30 Meg 

40MSEC 

Rl. 

S249 95 

ST 1 5 7 RP * 

49 Meg 

40MSEC 

RLL 

$260.95 

5%*’ Hei t Heights: 

St 225 

20 Meg 

65 MSEC 

MFM 

$177.95 

ST 25 M 

40 Meg 

28 MSEC 


$234.95 

ST 230R 

30 Meg 

65 MSEC 

RLL 

$190.95 

ST 2?7R t 

65 Meg 

28 MSEC 

RtL 

$ 264-95 

ST 225 RP m 

20 Meg 

7 0MSEC 

m 

1165 as 

ST 238 OP’ 

30 Meg 

85MSEC 

Rll 

$219.95 

ST 25D RP‘ 

40 Meg 

'OMSEC 

RU. 

$229 95 

ST 296N 

4 Meg 

28 MSEC 

SCSI 

$299 95 

ST 2 1 25fJ 

• i 3 Mg 

1 8MSEC 

5CN 

$019 95 

ST 2106E 

94 Meg 

' 8 MSEC 

ESD 

159“ *5 

ST-2383E 

337 Meg 

16MSEC 

ESDI 

$1 259.95 


24 i Meg 

1 6MSEC 

IDE AT 

$1229 95 

5V*” Full Heights: 

ST 4096 

80 Meg 

28MSEC 

MEM 

H27.»s 

ST 4 144H 

122 Meg 

26MSEC 

RU 

$5*9 95 

ST 4 1 82E 

160 Meg 

16 SMSEC 

E504 

$829.95 

ST 4384E 

329 Meg 

14 SMSEC 

ESDI 

IT 329-95 

ST 4 7566 

676 Meg 

4 5 SMSEC 

ES.li 

91539 95 

ST-4702N 

6 1 3 Meg 

1GMSEC 

SCSI 

$1409 95 

ST 4385N 

337 Mea 

10 /MSEC 

SCSI 

$14 49.95 

ST 4 1 ?00N 

1050 

1 6 5 MSEC 

SCSI 

1249*95 


Magnavox 

7BM749 VGA Mono S129.95 

1CM135 RGB Analog $244.95 

CM9032 VGA 640x480 . $255.95 

9CM062 VGA 720x480 S269.95 

9CM082 VGA $305.95 

6CM320 Super VGA S349.95 

7CM320 Super VGA $349.95 

GoldStar 

2105 A Composite $74.95 

1210A TTL Amber $79.95 

1401 A 14” Amber TTL $109.95 

1220W VGA Mono $99 95 

1405 Plus Paper White $145.95 

1423 Plus VGA $227.95 

1425 Plus VGA 39DP $269.95 

1430 Plus VGA 31DP . $CALL 

1450 Plus VGA 800x600 $317.95 

1460 Plus VGA 1024x768 $335.95 

1610 Plus VGA 16”1024x768 $689.95 

1440 Superscan $CALL 

NEC 

Multisync GS-2A White VGA $205.95 
MultiSync 2A VGA $449.95 

MultiSync 3D VGA $588.95 

MultiSync 4D VGA $984.95 

MultiSync 5D VGA $2239.95 

Panasonic 

Cl 381 Panasvnc Multimode $379.95 



You Specify 'System Memory 

‘Drive Configuration 
'Video Cart, 

'Addon Cards 
‘Keyboard 

Base Systems Include: 

Motherboard, Case, & Power Supply 

8088 4.77/1 0MHz System Si 39.95 

80286 8 1 2MHz System $249 95 

803B6SX 16MHz $495 95 

80386 1 0 25MHz $799 95 

80386 25/1 0MHz Tower W/64K Cache $999.95 
80386 1 0/33MHZ Tower W/64K Cache S 1 1 49 95 
486 25MHz W/64K Cache $1899.95 

Base models have 0 memory 
Memory - Installed memory prices available 
upon request Call 

Meed assistance? Call our friendly sales staff 

Video Cards 

Mono Graphic Printer $19.95 

Advance VGA 16 bit 800x600 $85 95 

Add- On-Cards 

XT Multi I/O $37 95 

286 Multi I O $4 7 95 

Parallel Printer Port $1 1 .95 

RS-232 Port $14.95 

Game I 'O $14.95 

Clock-Calendar $17 95 

Floppy Controller $24 95 

IDE/Floppy Controller 286 $27 95 

Customized Hardware Service Available. 

386 SX. 486 are trademarks oi Intel Corporation 


TAPE BACK-UPS 


$335 


$204.95* 

$529.95 

$669.95 

$769.95 


89 Meg Drive 

ST-1 102A 


95 


$345 


FLOPPY DRIVES 


Everex Video Cards 

Evergraphics $53.95 

Viewpoint VGA $139.95 

Viewpoint VGA 51 2K $175.95 

Cardinal Video Cards 

Cardinal VGA 200 8&16 bit $79.95 

Cardinal VGA 400 $89.95 

Cardinal 700 512K S114.95 

Cardinal 700 1MB $134.95 

Cardinal VGA 732 1MB $168.95 


MODEMS 


By EVEREX 

INTERNAL 

Excel-60F 60 MB 
Excel-40 T 40 MB PC/XT/AT 
Excel-60 60 MB half height 5V«' 

Excel 250 250 MB 

‘Uses system's floppy controller 
Not Included. 

EXTERNAL 

ExceMOT 40 MB 5MB/min $599.95 

Excel-60 60MB Full Height 5MB/min$799.95 
Excel 250 250 MB $889.95 

All tape back-up systems include 
controller software and data 
catridge 

SEVERE*- EX 

60MB (Internal) 


Everex Modems 


Evercom 12 <INT) 

Evercom 24 (INT) 

Evercom 24 + MNP (INT) 
Evercom 24E + MNP (EXT) 
Everfax 24/96 MNP (INT) 
Everfax 24/96e MNP (EXT) 


$49.95 

$104.95 

$139.95 

$189.95 

$249.95 

$299.95 


Cardinal Modems 


MB2400EX EXT 

$94.95 

2400 MNP Ext. MNP 5 

$154.95 

2450 MNP Int. MNP 5 

$115.95 

MB2450 INT 

$72.95 

MB1200EX EXT 

SCALL 

MB1250 INT 

SCALL 

MB2250F SendFax 

$79.95 

MB2296F 9600 bd SendFax 

$106 95 

9650 V32 Int 

$479.95 


By TOSHIBA 

Toshiba disk drives offer you the latest In VLSI 
technology t low power consumption. 

5 Vi " 360 KB PC/XT Compatible $62.95 
5 Vi ” 1.22 MB PC/AT Compatible $69.95 
3 Vi” 1.44 MB PC/AT Compatible $67.95‘ 

★ Universal Installation Kit Included. 

By CHIN ON 

F2-502 5 Vi” 360K PC/XT Compa*ble$57.95 
FZ-506 5V«” 1.2MB PC/AT Compatible $65.95 
FZ-354 3.5” 720K PC/XT Compatible$56.95‘ 

FZ-357 3.5” 1,44MB PC/AT Compatiile $62.95* 

Why shop at Lyco Computer? Lyco Computer offers quality name brand computer products at prices 30% to 50% below retail. If you do not see the product you want 
advertised, call Lyco Computer toll free. How do / know I will get the product I need? Our marketing staff receives continous forma) training by our manufacturers. Though 
our strict guarantee on providing only new merchandise prohibits free trial periods and a guarantee on compatibility, a wealth of knowledge is available to our customers. As 
thousands of people every week capitalize on our savings and services, we hope you too, will make Lyco Computer your first choice. What about warranty or service? 
Our Customer Service Department is available at (717) 494-1670 to assist you. We back all of our manufacturer’s stated warranty terms. Before returning any item that 
appears to be defective, we ask that you call our Customer Service Department. Will you rush an Item to me? We offer next d§y air, two day air, standard UPS, and postal 
international shipping services. Temporary shortages are normally filled within 10 days. How do I order? We have always offered COD. orders through UPS. Prepaid cash 
orders over $50 are shipped freight-free in the continental U.S. Simply send your order to Lyco Computer, P.O. Box 5088, Jersey Shore, PA, 17740. For orders under $50, 
please add $3 for freight. Personal and company checks require a 4 week clearing period. Visa, Master Card, American Express and Discover Card orders are accepted 
for your connvemence. Purchase orders are accepted from Educational Institutions. We charge sales tax on deliveries in Pennsylvania. For APO, FPO, and international 
orders except IBM add S5 plus 3% for priority mail. Advertised prices and availability are subject to change. Return restrictions apply. Not responsible for typographical errors. 


1 - 800 - 233-8760 


- y r/rr - r Styr/M*s/<r> 

\ Since 1981 we have led the industry by continuing to offer 
the lowest national prices while providing quality service 
, Many companies have come and gone trying to imitale our 
1 quality and service if by some oversight we do not have the 
b lowest prices advertised on the products you desire, then we 
would appreciate the opportunity to rectify this oversight 
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Table 1. Typical EPROM Programming Times 


EPROM Programming Time 


Type 

Capacity 

At 50 ms/Byte 

Fast Method 

764 

8K x 8 

7 minutes 

45 seconds 

27256 

32K x 8 

27 minutes 

3 minutes 

27512 

64K x 8 

54 minutes 

10 minutes 


the ZIF socket. The D/A (digital-to- 
analog) converter uses a resistor net- 
work, switching transistors, an op 
amp and a pair of registers. Separate 
D/A converters are provided for the 
Vpp and Vcc voltages. 

The Vcc control circuitry consists 
of U12 , resistor pack RP1, U14 , 
U13 , R13 through R19 and the cir- 
cuitry connected to pins 5, 6 and 7 of 
C/9 pins 5,6, and 7. A value written to 
74LS374 U12 turns on transistors in 
U13 and U14 (these two chips are 
quad 2N2222 transistors in a stan- 
dard IC DIP package). The transis- 
tors drive 1 -percent-tolerance resis- 
tors that are arranged in a voltage di- 
vider to control the gain of the C/9/ 
Q1 combination. 

If the most-significant bit of U12 is 
written to a 1 , it turns on a transistor 
that shorts voltage-reference zener 
diode Z1 to ground. This turns off 
the Vcc output. 

The D/A register requires eight 
bits to provide sufficient resolution. 
Since the data bus is only four bits 
wide, it must be expanded to eight 
bits. This is accomplished with the 
74LS175 C//0quad D-type flip-flop. 
The high four bits of D/A data are 
written to U10, and then the lower 
four bits are written to U12. D/A 
data is composed of four bits from 
U10 and the four data bus bits. 

The Vpp control circuitry func- 
tions the same way as the Vcc control 
circuitry, except that turning off the 
voltage also drives the V PP output to 
ground . This is necessary because the 
27512 EPROM shares the Vpp volt- 
age pin with the OE output enable 
function. 

The switching transistors of the 
Vpp and Vcc D/As each drive a resis- 
tor network. In turn, this controls the 
gain of the voltage control op amps. 
If all transistors are off (register 
value = 0), the output voltage will be 
the 4.2-volt reference potential. Each 
bit turned on adds an incremental 
voltage to the output. Table 3 lists the 
voltages each bit adds, while Table 4 
lists the values that must be written to 
the D/A to generate typical EPROM 
programming voltages. 

Activity of the Vcc and Vpp circuit- 
ry is indicated by a pair of light-emit- 
ting diodes. Turn-on of LED1 indi- 
cates that the V PP voltage is greater 
than the Vcc voltage. Turn-on of 
LED2 indicates when Vcc is on. 


ZIF socket SOI has 28 pins for the 
PROM to be programmed or read. 
Dpdt switch SI permits switching 
between the EPROM types 2764 
through 27256 and EPROM type 
27512. This switch is needed because 
2764 through 27256 EPROMs have 
Vpp on pin 1, while the 27512 shares 
Vpp with OE on pin 22. The U9/Q3 
combination is used by the control 
software to sense when the switch is 
in the correct position for the 
EPROM to be programmed. 

The 96-pin DIN-type expansion 
connector identified as J3 permits 
personality cards to be plugged into 
the project for programming devices 
that are not supported by the 28-pin 
ZIF socket. This connector provides 
signals to permit expansion of the ad- 
dress and data pipelines and the data 
shift register. 

The Programmer power supply, 
shown schematically in Fig. 2, pro- 
vides + 5 volts for the logic and + 25 


volts for generating the Vcc and V PP 
programming voltages. 

Construction 

The Programmer can be wired on a 6 
x 9-inch double-sided printed-cir- 
cuit board or perforated board that 
has holes on 0. 1 -inch centers, the lat- 
ter using suitable Wire Wrap or sol- 
dering hardware. Though not recom- 
mended , you can can fabricate the re- 
quired double-sided pc board using 
two actual-size etching-and-drilling 
guides that can be obtained from the 
source given in the Note at the end of 
the Parts List. 

If you make your own board, take 
care to properly register the two sides 
and solder all component leads to the 
pads on both sides of the board. Be 
prepared to install more than 450 
short wires to complete traces that al- 
ternate from one side of the board to 
the other . Instead of using IC and re- 


Table 2. Use of Printer Port Signals 


DB-25 

Printer Port 

Programmer 


Pin 

Function 

Function 

Comments 

1 

-STB 

-STB 

Data/Address strobe 

2 

DO 

DO 

Data Bit 0 

3 

D1 

D1 

Data Bit 1 

4 

D2 

D2 

Data Bit 2 

5 

D3 

D3 

Data Bit 3 

6 

D4 

AO 

Address Bit 0 

7 

D5 

A1 

Address Bit 1 

8 

D6 

A2 

Address Bit 2 

9 

D7 

A3 

Address Bit 3 

10 

ACK 

Not Used 


11 

BUSY 

ms Timer 

1-ms Timer 

12 

PE 

SDAT 

Serial Input Data 

13 

SELIN 

/xs Timer 

l-/xs Timer 

14 

AF 

Not Used 

15 

ERROR 

Switch 

EPROM Type Switch Position 

16 

INIT 

Not Used 


17 

SEL 

Not Used 


18-25 

GND 

GND 
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T 1 * 18U, C. T, * 2A, RS* 273-1515 

T2* Z4V -150 MA» RS* 273-1366 

BRIDGE RECTIFIER* 4A, 100 PIU, RS* 276-1171 



Fig. 2. Schematic diagram of a simple power-supply circuit that can be used to power the Programmer. 


Table 3. D/A Voltage Control 
Values 

Bit 

Volts 

0 

0.17 

1 

0.34 

2 

0.67 

3 

1.35 

4 

2.7 

5 

5.4 

6 

10.7 

7 

Turns Off Voltage 


sistor-pack sockets and the connec- 
tors specified for S02 , J1 and 75, 
substitute Molex Soldercon® socket 
pins and a Wire Wrap-type ZIF sock- 
et that can be mounted above the sur- 
face of the board to obtain soldering 
access on both sides of the board. 

By far the best way to go is to pur- 
chase a ready-to-wire board (see 
Note at end of Parts List) with plat- 
ed-through holes that eliminate the 
need for jumper wires and permit use 
of standard IC sockets. Alternative- 
ly, wire the circuit on perforated 
board that has holes on 0. 1 -inch cen- 
ters, using Wire Wrap or soldering 
hardware. Whichever way you go, 
though, use sockets for all DIP ICs. 

Readers who wire the Programmer 
circuitry on perforated board should 
use the Master Wiring List given else- 
where in this article. As each wire run 
and component connection is made, 
it should be checked off on the List 
and traced with a red or other easily 


seen color marker on photocopies of 
the schematics. 

If you are using a home-fabricated 
pc board, carefully determine where 
the short wire jumpers must be in- 
stalled. Many are located under com- 
ponents and sockets, requiring that 
you install them before you install 
the components. Of particular con- 
cern is the area under the resistor 
banks. Use solid bare hookup wire 
and only enough solder to assure me- 
chanically and electrically secure 
connections. If you wish, you can 
save installation of the jumpers not 
hidden under sockets or components 
for later. 

Take note that the expansion con- 
nector, ZIF socket and PROM selec- 
tor switch mount on and the wires to 
the LEDs connect to the bottom or 
solder side of the board. Save instal- 
lation of these items for last. Also 
note that DB-25 connector Jl 
mounts off the board and connects to 
it through a ribbon cable. Mount the 
13 X 2 connector for this cable now. 
Then install and solder into place the 
resistors, capacitors and zener di- 
odes. If you are using perforated 
board, refer to the Master Wire List 
shown elsewhere in this article for 
wiring details. 

If you are wiring your project on 
perforated board, use the actual-size 
guide shown in Fig. 3 to place the var- 
ious components for a compact lay- 
out. Regardless of the method of 
construction chosen, mount the IC 
and resistor-pack sockets first (heed- 
ing the above exception for home-fa- 


bricated pc boards). Do not plug the 
ICs into the sockets until construc- 
tion is complete and you have con- 
ducted preliminary voltage checks to 
ascertain that your wiring is correct. 

Once the sockets are in place, in- 
stall the resistors, capacitors, zener 
diodes, transistors and trimmer con- 
trols in their respective locations. 
Make sure electrolytic capacitors 
Cl 6 and Cl 7 and zener diodes Z1 and 
Z2 are properly oriented before sol- 
dering their leads into place. Similar- 
ly, make sure all transistors are prop- 
erly based before soldering their 
leads into place. 

Capacitors Cl and C2 must be My- 
lar, polycarbonate, film or some oth- 
er high-quality type. Do not substi- 
tute ceramic discs for them. Keep the 
leads of C16 and Cl 7 as short as 
possible to prevent oscillation in the 
Vpp and Vcc regulators. Resistor 
packages RP1 and RP2 can contain 
any value resistor elements between 
150 and 1,000 ohms. Of special im- 


Table 4. Programming Voltages 


Volts 

Control Byte 

4.5 

02 

5 

05 

6 

0B 

12 

2E 

12.5 

31 

21 

64 


*In hex format 
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Master Wire List 


From 


To 

U7 pin 

8 

U7(15),GND 


8 

R10(L) 

U1 pin 

1 

U1(10),U1(19),GND 


9 

Jl(12) 


9 

RP2(1 1) 


2 

■11(2) 


10 

J3C(22) 


13 

RP2(12) 


3 

U2(4) 


16 

+ 5V 


14 

R9(L) 


4 

JH3) 

U8 pin 

1 

U8(16), + 5V 

U16 pin 

1 

R8(L) 


5 

U2(3) 


2 

J3C(13),S01(27) 


2 

RP2(13) 


6 

•11(4) 


7 

J3C(14) 


3 

U16(5),U16(10),U16(12), 


7 

U2(2) 


8 

GND 



GND 


8 

31(5) 


10 

J3C(15) 


6 

RP2(14) 


9 

U2(l) 


15 

U17(1),U17(9) 


7 

R7(L) 


11 

Jl(6) 

U9 pin 

1 

R22(L) 


8 

R6(L) 


12 

U3(18),U5(1 3),U6(18),U8(13), 


2 

R6(R) thru R12(R),R24(L), 


9 

RP2(15) 



U10(13),U1 1(8),U12(8) 



R25(L),R26(L) 


13 

RP2(16) 


13 

J 1(7) 


3 

R33(B),R34(T),RP(T) 


14 

Z2(K),R32(L),R33(T) 


14 

U3(17),U5(12),U6(17),U8(12), 


4 

U9(10), + 25V 

U17 pin 

2 

U17(3),U17(10),U17(11), 



U10(12),U1 1(7), U 12(7) 


5 

R36(B),R37(T),RC(T) 



U17(16), + 5V 


15 

Jl(8) 


6 

R13(R), thru R 19(R), 


4 

Jl(ll) 


16 

U3(14),U5(5),U6(14),U8(5), 



R27(L),R28(L),R29(L) 


6 

C1(B) 



U10(5),U11(4),U12(4) 


7 

R23(L) 


7 

C1(T),R3(R) 


17 

Jl(9) 


9 

U9(l 1),GND 


8 

GND 


18 

U3(13),U5(4),U613),U8(4), 


12 

R41(T),R42(R) 


12 

•11(13) 



U 10(4),U 1 1(13),U12(13) 


13 

R40(T) 


14 

C2(B) 


20 

+ 5V 


14 

R43(L) 


15 

C2(T),R2(R) 

U2 pm 

5 

R1(B),JP1(R),UF(13) 

U 10 pin 

1 

U10(16), + 5V 

UF pin 

1 

UF(2), + 5V 


6 

U2(16), + 5V 


2 

U1 1(13),U12(13) 


8 

OSC(8) 


7 

U10(9) 


7 

U1 1 ( 14),U 1 2( 1 4) 


9 

JP 1 (L), J 1(1) 


8 

GND 


8 

GND 

OSC pin 

7 

GND 


9 

U8(9) 


10 

U 1 1(17),U 12(17) 


14 

+ 5V 


10 

Ull(ll) 


15 

U1 1(18),U12(18) 

J1 pin 

10 

J 1 ( 1 8 thru 25), GND 


11 

U 12(1 1) 

U 1 1 pin 

1 

U1 1(10), GND 


15 

Q3(C),R44(B) 


12 

U7(1),J3C(23) 


2 

RP2(8) 

Ql(C) 


Q2(C),R32(R),R35(R), 


13 

U6(l 1),U7(2),J3C(12) 


5 

RP2(7) 



+ 25V 


14 

U5(9) 


6 

RP2(6) 

Q1(B) 


R23(R) 


15 

U3(l 1),U4(1 1),J3C(1 1) 


9 

RP2(5) 

Q1(E) 


R27(R),R28(R),R29(R), 

U3 pin 

1 

U4(1),U5(15),J3C(21) 


12 

RP2(4) 



C 1 0(T) , R 3 0(T) , LE D2( A) , 


2 

U4(13),J3A(9),S01(25) 


15 

RP2(3) 



R38(B),C17( + ),J3C(5), 


3 

U3(12),J3A(13),S01(2) 


16 

RP2(2) 



J3C(6),S01(28) 


4 

U3(15),J3A(14),S01(26) 


19 

RP2(1),R20(B) 

Q2(B) 


R22(R) 


5 

U4(14),J3A(10),SOl(24) 


20 

+ 5V 

Q2(E) 


R24(R),R25(R),R26(R), 


6 

U4(17),J3A(1 1),S01(21) 

U12 pin 

1 

U12(10),GND 



Cl 1(T),R3 1(T),LED1(A), 


7 

U3(16),J3A(15),S01(27) 


2 

RP1(8) 



R21(R),C16( + ),J3C(7), 


8 

U3(19),J3A(16) 


5 

RP1(7) 



S1(1),S1(6),C12(T) 


9 

U4(18),J3A(12),S01(23) 


6 

RP1 (6) 

Q3(B) 


R43(R) 


10 

GND 


9 

RP1(5) 

Q4(E) 


R20(T) 


19 

SI (3) 


12 

RP1(4) 

Q4(C) 


R21(L) 


20 

+ 5V 


15 

RP1(3) 

LED1(K) 


R38(T) 

U4 pin 

2 

J3A(l),SOl(10) 


16 

RP1(2) 

LED2(K) 


R39(T) 


3 

U4(12),J3A(5),S01(6) 


19 

RP1(1) 

SI lug 

2 

R40(B),SOl(l) 


4 

U4(15),J3A(6),S01(5) 


20 

4- 5 V 


5 

SO 1(22) 


5 

J3A(2),S01(9) 

U13 pin 

1 

R19(L) 

R4(W) 


R4(B),R2(L) 


6 

J3A(3),S01(8) 


2 

RP1(9) 

R5(W) 


R5(B),R3(L) 


7 

U4(16),J3A(7),S01(4) 


3 

U13(5),U13(10),U 13(12), 

GND 


C3 thru C17(B),R30(B), 


8 

U4(19),J3A(8),S01(3) 



GND 



R31(B),R34(B),R37(B), 


9 

J3A(4),S01(7) 


6 

RP1(10) 



R39(B),R41(B),RC(B), 


10 

GND 


7 

R18(L) 



RP(B),J2(2),J3C(1,2,8,17, 


20 

+ 5 V 


8 

R17(L) 



19,31,32),Z1(A),Z2(A), 

U5 pin 

1 

U5(16), + 5V 


9 

RPl(ll) 



Q3(E),Q4(E),SO 1(14) 


2 

J3C(9),SOl(20) 


13 

RP1(12) 

+ 5V 


C3 thru C9(T),C14 thru 


7 

J3C( 1 0) 


14 

R16(L) 



C15(T),R1(T),R4(T),R5(T), 


8 

GND 

U14 pin 

1 

R15(L) 



R32(R),R42(L),R44(T), 


10 

U6(1),J3C(20) 


2 

RP1(13) 



J2(1),J3C(3,4) 

U6 pin 

2 

U7(6),J3A(17),S01(1 1) 


3 

U14(5),U14(10),U14(12), 

+ 25 V 


J3C(18) 


3 

U6(12),U7(14),J3A(21), 



GND 






S01(16) 


6 

RP1(14) 

1) IC pins to which no connections are made 


4 

U6(15),U7(13),J3A(22), 


7 

R14(L) 

are not listed. 




S01(17) 


8 

R13(L) 

2) Numbers in parentheses identify IC, os- 


5 

U7(5),J3A(18),S01(12) 


9 

RP1(15) 

cilator and switch pin numbers. 


6 

U7(4),J3A(19),S01(13) 


13 

RP1(16) 

3) Except for transistors, letters in paren- 


7 

U6(16),U7(12),J3A(23), 


14 

Z1(K),R35(L),R36(T) 

theses are decoded as follows: A = anode, 



SO 1(18) 

U15 pin 

1 

R12(L) 

B = bottom, K = cathode, L = left, R = 


8 

U6(19),U7(1 1), J3A(24), 


2 

RP2(9) 

right and W = 

wiper. All directional refer- 



S01(19) 


3 

U 1 5(5),U 1 5(1 0),UJ 5(12), 

ences are with schematics in “normal” ori- 


9 

U7(3),J3A(20),SOl(15) 



GND 

entation. 

4) Letters in parentheses for tran- 


10 

GND 


6 

RP2(10) 

sistors decode as follows: B = base, C ~ 


20 

+ 5 V 


7 

Rll(L) 

Collector and E = emitter. 
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Interiorview shows main circuit-board assembly mounted to front panel, 
power-supply circuit wired on terminal strips on floor of enclosure. 



portance are the values for R6 
through R19, which make up the Vpp 
and Vcc ladders. These must be \°7o 
precision resistors. 

Power transistors Q1 and Q2 must 
mount on heat sinks and lie flat on 
the board. Prepare their leads by 
bending the two outer ones toward 
the rear to form a 90° angle to the 
cases. Do the same with the center 
leads but make the distance from the 
cases about y[ 6 " longer than for the 
outer leads. Use 1 x %-inch alumi- 
num heat sinks where Q1 and Q2 
mount. 

Before mounting them, liberally 
coat the the metal rears of the tran- 
sistors with heat-transfer paste. Then 
carefully match the transistor pins 
with the holes for them in the board 
and push Q1 and Q2 into place until 
the cases are resting on the heat sinks . 
Use 4-40 x !4 -inch machine screws, 
lockwashers and nuts to secure the 
transistors and heat sinks to the 
board. Only after mechanically 
mounting the transistors should you 
solder their pins into place. 

Finish wiring the board by install- 
ing and soldering into place the ZIF 
socket, expansion connector and 
switch. Then strip / inch of insula- 
tion from both ends of two red-insu- 


lated and two black-insulated hook- 
up wires. Make these wires about 12 
inches long. If you are using stranded 
wire, tightly twist together the fine 
conductors at all ends and sparingly 
tin with solder. Loosely twist togeth- 
er one red- and one black-insulated 
wire. Do the same for the remaining 
two wires. 

Connect and solder one end of one 
twisted-pair wire cable into the holes 
for LEDl, black-insulated wire to 
the anode connection point and red- 
insulated wire to the cathode (K) 
point. Do the same for the other 
twisted-pair cable and the LED2 
holes. Remember to connect these 
cables to the solder side of the circuit- 
board assembly. 

When you are done, carefully in- 
spect all wiring and soldering on the 
circuit-board assembly. Correct any 
wiring errors you find now. If you 
missed a connection, solder it now. If 
any connection appears suspicious, 
reflow the solder on it and add solder 
if needed. If you locate any solder 
bridges, especially between closely 
spaced IC socket pads, clear them 
with a vacuum-type desoldering tool 
or desoldering braid. Set the circuit- 
board assembly aside for now. 

The enclosure you select to house 
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the Programmer must be large 
enough to accommodate the circuit- 
board assembly and any optional 
power supply you might decide to 
use. A good choice is the metal “in- 
strument-type” enclosure pictured in 
the lead photo. 

Begin machining the enclosure by 
drilling mounting holes for the cir- 
cuit-board assembly, power trans- 
formers and two terminal strips on 
which to mount and wire together the 
power-supply components. Also 
drill a mounting hole for the fuse 
holder, an entry hole for the ac line 
cord, a mounting hole for the power 
switch and mounting holes for the 
LEDs. Finish up by cutting the slots 
for the on-board ZIF socket, expan- 
sion connector and switch in the 
front panel and a slot in which to 
mount DB-25 connector J1 in the 
rear panel. Deburr all holes to re- 
move sharp edges, and line the ac- 
cord hole with a rubber grommet. 

As can be seen in Fig. 2, the power- 
supply circuitry is fairly simple. It 
can be wired by point-to-point means 
on a pair of multiple-lug terminal 
strips. Mount the two power trans- 
formers and the terminal strips in 
place. Then mount the various com- 
ponents that make up the power sup- 
ply on the terminal strips and make 
connections from the secondaries of 
the transformers to the appropriate 
points. Solder all connections. Make 
sure you do not mistake the primary 
leads of the transformers for the sec- 
ondary leads. 

Mount the fuse block near the 
power supply and the power switch 
on the top of the enclosure. If you are 
using a bayonet-type fuse holder, 
mount it on the rear panel. Pass the 
unprepared end of the ac line cord 
through its grommet-lined hole and 
tie a strain-relieving knot in it about 8 
inches from the unprepared end in- 
side the enclosure. Tightly twist to- 
gether the fine wires in each conduc- 
tor and sparingly tin with solder. 

Crimp and solder one conductor 
of the line cord to one lug of the POW- 
ER switch. Crimp and solder one pri- 
mary lead of both transformers to 
one lug of the fuse holder. Tightly 
twist together the exposed wires of 
the other two transformer primary 
leads. Slip over the pair a 2-inch 
length of small-diameter heat-shrink- 
able tubing, twist these wires togeth- 
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er with the other line-cord conductor 
and solder the connection. Slide the 
tubing over the connection to com- 
pletely insulate it and shrink solidly 
into place. If you wish, you can elim- 
inate the tubing by using a wire nut 
over the unsoldered connection. 

Strip % inch of insulation from the 
conductors at both ends of a 12-inch- 
long three-conductor cable. Tightly 
twist together the fine exposed wires 
and sparingly tin with solder. Crimp 
and solder the conductors at one end 
of the cable to the appropriate points 
in the power supply and terminate 
the opposite end of the cable in a con- 
nector that mates with J2 on the cir- 
cuit-board assembly. 

Trim the cathode leads of the 


LEDs to l / 2 inch long and form a small 
hook in each lead stub. Slide a 1 inch 
length of small-diameter heat-shrink- 
able tubing over the free ends of all 
LED wires coming from the circuit- 
board assembly. Crimp and solder 
the cathode (K) wires to the shortened 
cathode leads of the LEDs. Similarly 
prepare the anode leads of the LEDs 
and crimp and solder the anode wires 
coming from the board to them. 
Slide the tubing up over the connec- 
tions until it is flush against the bot- 
toms of the LED cases and shrink in- 
to place. 

Next month, we conclude with 
voltage measurements and adjust- 
ments and discuss how to put the 
Programmer into use. ■ 
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A Primer on Fiber Optics 



Fig. 1 . AT&T engineer Stephen Granlund inspects a laser diode transmitter circuit that 
forms part of a repeater system for a transatlantic lightwave cable. {Courtesy AT&T) 


Telecommunications has become by far 
the most important application for fiber 
optics. If you’ve recently used a tele- 
phone in a major city or placed a long dis- 
tance telephone call, chances are that at 
least part of your conversation was trans- 
formed into flashes of laser radiation that 
were carried through optical fibers. 

This year, AT&T plans to place into 
service its second transatlantic optical-fi- 
ber link. Each fiber will carry 560 mega- 
bits (that’s millions of bits!) of data per 
second. Periodically, the optical signals 
will be received by repeaters on the ocean 
floor, where they’re amplified and used 
to drive laser diodes that generate a fresh 
signal containing thesamedata. In Fig. 1, 
an AT&T engineer examines a surface- 
mount laser-diode driver circuit designed 
for this new transatlantic link. 

Even though telecommunications is 
the best known application, optical fibers 
have many other uses as well, including 
serial data links for computers, local- 
area networks (LANs) and dozens of 
kinds of sensors. This time around, I’ll 
cover the optical fiber fundamentals that 
experimenters, hackers and engineers 
should know about. Next month, I’ll de 
tail experiments using some optical-fiber 
sensors and a homemade optical-fiber 
microphone that uses no wires or elec- 
tricity to operate. 

Optical Fibers 

An optical fiber is a strand of silica, glass, 
plastic or other material through which 
light or infrared radiation can be trans- 
mitted. The radiation travels through a 
central region known as the core. The 
core is surrounded by the cladding, a ma- 
terial usually made from the same ma- 
terial as the core. 

The radiation stays inside the core be 
cause its index of refraction is higher than 
that of the cladding that surrounds it. 
One way the difference in the index of re- 
fraction is achieved is to use different 
kinds of glass for the core and cladding. 
Another is to add a tiny percentage of 
contaminants to the core to increase its 
index of refraction. 

The difference in refractive index be- 
tween core and cladding causes the inter- 
face between the two to appear like a mir- 


ror to light rays traveling within the core. 
When a ray strikes the core/cladding in- 
terface at a glancing angle, it’s reflected 
back into the core. A fiber made like this 
is called a step-index fiber. Figure 2(A) is 
an outline drawing of a step-index fiber. 

That some rays are reflected from the 
core-cladding interface more times than 
others in a step-index fiber means these 
rays travel a longer distance than is the 
case for others. This phenomenon is 
known as modal dispersion. 


Modal dispersion causes a narrow 
pulse of light injected into one end of a 
step-index fiber to become stretched as it 
passes through the fiber. This limits the 
maximum data rate in high-speed tele- 
communication and data transmission 
systems. If the maximum allowable data 
rate is exceeded, closely spaced pulses in- 
jected into one end of a fiber will be 
merged into a continuous pulse by the 
time they reach the other end. This effect, 
which is directly related to the length of 
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Fig. 2. Shown here are: (A) a step-index optical fiber, (B)how modal dispersion in astep-in- 
dex fiber leads to pulse stretching and (C) a graded-index optical fiber. 


the fiber, is shown in Fig. 2(B). 

There are two ways to reduce the pulse 
stretching caused by modal dispersion. 
One is to make the core so tiny that only a 
single mode of light can pass through it. 
This kind of fiber is known as a single- 
mode or monomode fiber. The principal 
disadvantage of a single-mode fiber is 
that the tiny size of the core (perhaps 1 
micrometer in diameter) limits the 
amount of radiation that can be injected 
into the fiber. 

Another way to improve the band- 
width of an optical fiber is to blur the 
sharp boundary between the core and 
cladding to give a gradual change in the 
index of refraction between the two. The 
resulting fiber is called a graded-index fi- 
ber. A light ray that enters the refractive 
index transition region in a graded-index 
fiber is gradually bent back toward the 
core. Since light traveling through the re- 
gion of lower refractive index near the 
cladding travels faster than the light tra- 
veling in the region of higher refractive 
index near the core, pulse broadening is 
minimized. Figure 2(C) is an outline of a 
graded-index fiber. 

Depending on spectral width of the op- 
tical source, the material from which a fi- 
ber is made can also cause a pulse of light 
to be stretched. This phenomenon, known 
as material dispersion or wavelength dis- 
persion, is caused by the effect on the 
speed of light by the index of refraction 
through which the light passes. Index of 
refraction is a function of wavelength 
and the speed of light is reduced as the 
refractive index is increased. The com- 
bined effect of these two principles is that 
a light pulse composed of a band of wave- 
lengths travels at different velocities 
through the same fiber. The longer wave- 
length portions of the pulse give a longer 
refractive index and a faster propagation 
speed. The shorter wavelength portions 
of the pulse give a slower propagation 
speed. The result is a stretched pulse that 
limits the maximum bandwidth of a fiber. 

Wavelength dispersion occurs in both 
step- and graded-index fibers. The easiest 
way to solve the wavelength dispersion 
problem is to use a laser diode as an opti- 
cal source. Since the spectral width of the 
radiation from a laser is very narrow 
(around 1 nanometer or so; much less for 
single-mode lasers), wavelength disper- 
sion is minimal. LEDs are much simpler 
to work with, but their spectral width is 
typically 30 to 40 nanometers. So they 
cause much more wavelength dispersion. 

Fortunately, wavelength dispersion 
disappears at a certain point known as the 
zero-dispersion wavelength. By tailoring 
LEDs to emit at the zero-dispersion 
wavelength for a specific fiber, high-per- 
formance links can be achieved without 


having to use more expensive laser diodes. 

Keep in mind that many applications 
don’t require the high level of perfor- 
mance necessary for wide-bandwidth tel- 
ecommunication links. Straightforward 
voice and intercom links as well as most 
computer modem and serial links work 
fine over distances of 1 kilometer or less 
with readily available step-index plastic 
or silica fiber and inexpensive light-emit- 
ting diode sources. 

Advantages 

When compared to conventional trans- 
mission methods, optical fibers — espe- 
cially those made from glass or silica — 
offer many important advantages. Com- 
munications grade fiber attenuates a sig- 
nal much less than a copper wire. A single 
fiber can have a potential transmission 
capacity of 100 gigahertz per kilometer. 
Operational systems have exhibited 
transmission rates in excess of 100 mega- 
bits per second. 

An optical fiber is smaller in diameter, 
lighter in weight and less costly than a 
conventional metal cable that has the 
same bandwidth. The small diameter of 
optical-fiber cables means they can often 
be threaded through the spaces between 


cables and pipes in existing telecommuni- 
cation ducts. 

Optical fibers have continued to func- 
tion properly during and after fires that 
have damaged wire communication links. 
Since the insulation on a conventional 
wire is destroyed during a fire, the con- 
ductive wires within a cable may short to- 
gether and may even melt. Optical fibers 
also have protective coatings, but their 
destruction doesn’t cause a short circuit. 
Also, the melting point of silica and glass 
is considerably higher than that of copper. 

Since optical fibers don’t conduct elec- 
tricity, they can’t be short-circuited. Ad- 
ditionally, they pose no shock hazard. 
Unless they’re bundled with conductors, 
they pose absolutely no hazard from 
lightning strikes. They aren’t affected by 
electromagnetic pulse effects from light- 
ning or nuclear explosions nor are they 
affected by electromagnetic fields gener- 
ated by motors, relays and electrical cir- 
cuits. They don’t create sparks in an ex- 
plosive environment. They provide total 
electrical isolation between the opposite 
sides of a link. They generate no electro- 
magnetic field, and they aren’t subject to 
crosstalk from adjacent fibers. Finally, 
for these and other reasons, optical fibers 
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provide a more secure communications 
link than conventional wire links. 

Disadvantages 

From a purely practical perspective, the 
greatest drawback to optical fibers is the 
fact that an electrical signal must first be 
transformed into a light signal and then, 
at the opposite end of the link, back again 
to an electrical signal. This is much less 
convenient than simply connecting the 
exposed end of a wire cable to terminals 
at either end of a link. 

Another drawback is that because fi- 
bers carry no electricity it isn’t possible to 
power one side of a link with power from 
the other. This can be alleviated by trans- 
forming some of the light injected into 
the fiber into electricity. More than 5 
years ago, Bell Laboratories demonstrat- 
ed an optical-fiber telephone powered in 
just this fashion. But this method isn’t 
nearly as efficient as supplying power 
with copper wires. 

Yet another drawback of optical fibers 
is that individual fibers are more difficult 
to handle and splice than copper wires. 
Fortunately, simplified and improved 
splicing techniques and kits are now 
available, but it’s still more difficult to 
splice optical fibers than copper wires. 

Comparing Materials 

Glass and silica fibers offer superior per- 
formance for high data rate links and tel- 
ecommunications. But this kind of cap- 
ability is usually overkill for simple links 
of less than 100 meters between offices or 
a couple of nearby buildings. In the latter 
case, an inexpensive link using plastic fi- 
ber is often a better alternative. 

Near-infrared-emitting diodes and las- 
ers are used with silica and glass fibers. 
The preferred optical source for plastic 
fiber links, however, is a light-emitting 
diode (LED) that emits red light at a 
wavelength of around 660 nanometers. 
Not long ago, such LEDs were far less 
powerful than their near-infrared cous- 
ins. Now red-emitting LEDs can emit 
nearly as much power (several milliwatts 
or more) as near-infrared emitters. More- 
over, the advent of visible-light laser di- 
odes that emit at wavelengths as low as 
660 nanometers means a considerable 
fraction of the light emitted by the source 
can be injected into a plastic fiber. 

Data Links 

Several companies manufacture optical- 
fiber serial links for personal computers. 
Since they add perhaps $100 or more 
(sometimes much more) to the cost of a 
conventional cable link, why would you 
even want to consider such a link? 


Offices, laboratories and manufactur- 
ing areas that have lots of electromagnet- 
ic interference (emi) are perfect choices 
for optical-fiber serial links. Since emi 
can’t zap bits passing through an optical 
fiber, data integrity is preserved. 

Security is another good reason for se- 
lecting an optical-fiber serial link. While 
a serial link that uses a wire cable can be 
easily tapped, it’s much more difficult to 
tap an optical-fiber link. This means sen- 
sitive data can be exchanged between 
computers located in separate rooms or 
even buildings. 

I’m thinking of using an optical-fiber 
serial link for a data-acquisition system 
that will link some meteorological instru- 
ments in a nearby field with a computer in 
my office. Since I want the system to op- 
erate during electrical storms, an optical 
fiber link will protect the computer in the 
event lightning strikes the remote instru- 
ments in the field. 

Many different optical data links are 
available, some of which are designed 
specifically as RS-232 serial links. These 
systems are modular in design and easy to 
use. RS-232 fiber systems, for example, 
plug directly into a serial-port socket just 
like an ordinary cable connector. In some 
cases, power for the electronics and the 
LED is derived from the serial port; so no 
external wiring is required. Others re- 
quire a compact external power supply. 

If you want to build up your own opti- 
cal data link, you can select from a wide 
variety of transmitter and receiver mod- 


ules. Some of these systems are very so- 
phisticated and operate at very high data 
rates. Figure 3, for example, shows a pair 
of American Micro Devices, Inc. 1 25- 
MHz optical-fiber transmitter and re- 
ceiver modules. 

Hewlett-Packard, which sells calcula- 
tors that access a portable printer by 
means of a near-infrared beam, makes 
many kinds of optical fiber systems. This 
company’s optical-fiber technology is 
part of its recently announced Ether- 
Twist LAN family. 

HP’s HFBR-1001 transmitter includes 
a 700-nanometer LED that can be pulsed 
at 10 megabits per second and is designed 
for links of 1 kilometer in length. This 
and various other HP lightwave trans- 
mitters and receivers are modular devices 
fitted with connectors that make them 
very easy to use. All you have to do is pro- 
vide a power supply and the necessary in- 
put signal. The link between transmitter 
and receiver modules is made by a fiber 
cable terminated at each end with an ap- 
propriate connector. 

For information about the entire fami- 
ly of HP optical-fiber modules and acces- 
sories, contact a local HP representative 
or write to Hewlett-Packard, P.O. Box 
10301, Palo Alto, CA 94303). 

Edmund Scientific (101 E. Gloucester 
Pike, Barrington, NJ 08007) sells an RS- 
232 link that sends serial data along a 
100-foot-long optical-fiber cable. At 
$540, this system is far too expensive for 
home use, but it may be worth it to those 
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Fig. 4. Circuit details of a simple LED 
transmitter for use as optical-fiber conti- 
nuity tester. 


who must establish a computer-to-com- 
puter communication link across an elec- 
trically noisy environment. 

Edmund also sells an optical-fiber vid- 
eo transmission system. The system is 
specifically designed to provide a trans- 
mission link totally immune to water, 
emi, lightning, ground loops and other 
hazards. Cost for this system and 1,500 
feet of optical-fiber cable is $1,094. 

For those of you on a limited budget, 
Edmund also sells several economical fi- 
ber-optic communication kits and vari- 
ous kinds of fibers. The communication 
kits can be used as learning tools and 
projects as well as in functional systems. 

Digi-Key (P.O. Box 677, Thief River 
Falls, MN 56701) sells several very eco- 
nomical optical-fiber data-link kits. It 
also sells splice kits for plastic fiber and 
AMP Optimate fiber-optic connectors. 

If you prefer the challenge of building 
your own electronic systems without us- 
ing a kit, you might want to consider the 
new CS8123 and CS8124 24-pin modem 
integrated circuits known as Optimo- 
dems. A pair of CS8123s can communi- 
cate over a distance of up to 1 kilometer 
of optical fiber in an asynchronous mode 
at up to 38.4 kilobits per second. A pair of 
CS8124 can operate in a synchronous 
mode at up to 256 kilobits per second. 

Each of these chips is connected to a 
single LED that doubles as both emitter 
and detector of light, a method well 
known to experimenters. After one chip 
sends its signal to the other, the function 
of the LEDs is automatically switched 
and communication takes place in the op- 
posite direction. 

The CS8123 sells for $25.20, the CS- 
8124 for $30.20, in single-unit quantity. 
For more information on these devices, 
contact Crystal Semiconductor Corp. 
(P.O. Box 17847, Austin, TX 78760). 

Another option for build-it-yourself- 


ers is Signetics’ High Performance Fiber 
Interface (HiFi) lOOAand 100B chip sets. 
The transmitter in these sets consists of a 
LED driver and a LED. The receiver con- 
sists of a PIN photodiode, which is fol- 
lowed by transimpedance amplifier and 
postamplifier stages. 

The HiFilOOA can transmit up to 100 
megabits per second and is designed for 
long-distance applications. It includes an 
NE5211 transimpedance amplifier, NE- 
5214 amplifier and 74F5300 LED driver. 
The HiFilOOB is designed for short-dis- 
tance links and includes an NE5210trans- 
impedance amplifier, NE5217 amplifier 
and the same LED driver as the HiFi- 
lOOA. The 74F5300 LED driver converts 
TTL input pulses into current pulses that 
are delivered to a LED. 

Performance of both chip sets can be 
tailored for different applications with 
external components. For additional in- 
formation, contact a Signetics represen- 
tative or write to the company at P.O. 
Box 9052, Sunnyvale, CA 94086. 

Manufacturers and suppliers listed 
here are only some of the many sources 
for optical-fiber data links and fibers. 
For additional suppliers, visit the techni- 
cal library at an engineering college or 
university and look for trade directories 
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Fig. 5. Circuit details for a simple optical-fiber receiver. 


like those published by Photonics Spec- 
tra and Laser Focus World . Also, some 
of the mail-order distributors that adver- 
tise in ComputerCraft and various elec- 
tronics magazines sell surplus optical fi- 
bers and components at discounted prices. 

A Continuity Tester 

It’s important to be able to test the conti- 
nuity of an optical fiber. This way, you 
can quickly determine if a problem is in 
the electronics or due to a broken fiber. 

The simplest way to test a fiber is to in- 
ject visible light into one end and see if it 
emerges from the other end. I’ve used su- 
per-bright red LEDs, visible-light laser 
diodes and helium-neon lasers for this 


purpose. Lasers work best because they 
inject more light into the fiber. But you 
must always exercise caution when using 
lasers to avoid pointing the end of the fi- 
ber directly at your or anyone else’s eyes 
Shown in Fig. 4 is a simple LED trans- 
mittercircuit that can function as an opti 
cal-fiber continuity tester when used with 
the receiver shown in Fig. 5. These two 
circuits can also form a simple data link 
demonstrator. The transmitter pulse 
modulates a LED. The receiver trans- 
forms the pulsating light into an audio- 
frequency tone that you can easily hear. 
If you connect the input probe of an oscil- 
loscope to pin 6 of the 741 in the receiver 
circuit, you can compare the attenuations 
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obtained for different lengths and differ- 
ent kinds of optical fiber 

Safety Notes 

The radiation that passes through an op- 
tical fiber can be hazardous to your eyes 
if it’s of sufficient intensity. Therefore, 
it’s important that you always exercise 
caution when working with active fibers. 
Fortunately, the radiation emerging 
from the end of an exposed fiber ordinar- 
ily diverges outward in a relatively broad 
cone, thereby greatly reducing the hazard. 

Another hazard is physical injury that 
can result from cutting and placing opti- 
cal fibers. I’m not aware of any such haz- 
ards associated with using or working 
with plastic fibers, unless you use sol- 
vents or bonding agents to polish or bond 
the fibers. Glass and silica fibers are an- 
other matter. You must be very careful 
when working with glass and silica fiber 
cables that aren’t terminated and when 
cleaving them! These fibers may have a 
diameter of 100 micrometers or less. 
While a length of such fiber is very flexi- 
ble, shorter stiff pieces can become very 
sharp, almost invisible splinters. 

When cleaving glass and silica fibers, 
always wear eye protection. And be sure 
to pick up and dispose of fiber splinters 
immediately afterwards. Otherwise, one 
may end up stuck in your elbow the next 
time you sit down to work. I usually dis- 
pose of such splinters by picking them up 
with the sticky side of a piece of masking 
tape and folding the tape over them. 
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A technology can be around for years, 
making little inroads for general use. 
Then, all of a sudden, it’s the hottest 
thing around! This is pretty much what’s 
happened with facsimile. Though tech- 
niques for transmitting a copy of a page 
were originally developed in the early 
1950s, fax pretty much languished until 
fairly recently, being used primarily by 
wire services, law-enforcement agencies, 
and very large companies. To some ex- 
tent, this is because fax technology re- 
mained fairly primitive, relying on spe- 
cial aluminized paper where the image 
was literally burned onto the paper with a 
spark (and smelling up any office in 
which the fax machine was used). Poor 
resolution, slow page-transfer speed and 
high cost of the equipment and paper are 
all additional factors that slowed wide- 
spread acceptance of fax systems. 

In the past few years, though, several 
developments and refinements in facsim- 
ile technology took place, which brought 
down the price, improved the quality and 
made fax the “must-have” that it has 
quickly become. Solid-state scanning 
technology, fax modems contained on a 
single chip, the use of thermal printers 
and fax modems as a peripheral card for 
PCs all combined to bring the use of fax 
to the critical mass it needed to be accept- 
ed as a common business and personal 
tool. And one of the newest, and most 
feature-filled, of these fax boards is the 
SatisFAXtion board from Intel. 

Intel’s SatisFAXtion Board 

Intel Corp. is, of course, best known for 
its microprocessors. Chances are that at 
least one of the PCs you own or use con- 
tains an 8088, 8086, 80286, 386SX or 386 
CPU. In addition to microprocessors, In- 
tel makes a variety of other products that 
are somewhat less known. The company 
is, for example, a major producer of PC 
motherboards; many clones, in fact, con- 
tain not only an Intel CPU, but an Intel 
motherboard as well. An entirely differ- 
ent division, Intel PCEO (Personal Com- 
puter Enhancement Products) sells print- 
er-enhancement products like the Visual 
Edge board (which increases resolution 
and gray scales on H-P LaserJet Series II 
printers), networking products, modems 
and the SatisFAXtion card. 


SatisFAXtion is a refinement of the 
Connection Coprocessor, Intel’s earlier 
fax card. Most of the fax cards used on 
PCs have very similar features. It’s how 
the features are implemented that largely 
distinguishes between the offerings. Sat- 
isFAXtion is your standard full-length 
card and can be used in any open eight-bit 
(or 16-bit) expansion slot. It is Group 3- 
compatible (can transmit and receive at 
9,600 baud), offers standard (204 by 102) 
or fine (204 by 204) resolution and, like 
many fax cards these days, includes an 
on-board standard modem that works at 
2,400 baud. This second “standard” 
2,400-baud modem is necessary, by the 
way, to communicate with other comput- 
er systems and bulletin-board systems. 
Both fax and standard modems work on 
the same principle, but they use different 
frequency pairs. 

The SatisFAXtion board does offer 
some features that other fax cards lack. 
One major one is high-speed file transfer 
when communicating with another Satis- 
FAXtion card or Intel’s earlier Connec- 
tion Coprocessor. These file transfers use 
a proprietary Intel transfer method, and 
can take place at the fax modem’s speed 
(9,600 baud), rather than at the 2,400- 
baud limit of the included “standard” 
modem for computer communication. 

Furthermore, most fax boards require 
that such system parameters as I/O ports 


be set with DIP switches or jumpers on 
the board. Intel’s card lets these parame- 
ters be set (or changed if necessary) by 
software during installation. In most 
cases, the software is able to automatical- 
ly configure the installation, and requires 
little, if any, operator input. I was able to 
install the board, copy the software to my 
hard disk, perform the software setup 
and send my first fax within 15 minutes of 
opening the PC’s system-unit case; one of 
the simplest installations of a peripheral 
I’ve run across. 

Another place where the SatisFAXtion 
board differs from the rest of the crowd is 
in the variety of fax software it provides. 
Most cards come with one fax package, 
the Intel card, in contrast, comes with 
three. All include common features, such 
as a phone book and the ability to create a 
group of numbers to which the same fax 
can be sent (this feature is often called 
broadcasting). All also allow a fax trans- 
mission to be scheduled for a later time, 
and all work in the background, allowing 
you to transmit and receive faxes while 
working on some other application. 

The FAX program is the stand-alone 
package provided. This menu-driven 
program is accessed from DOS level. It 
lets you perform either faxing or, when 
you’re connected to another Intel card, 
high-speed file transfers. It can handle 
files in .PCX (PC Paintbrush) format, 
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.DCX (Intel’s own fax format) and 
ASCII text. The .PCX and ASCII for- 
mats are converted to Intel’s .DCX fax 
format before being transmitted. 

A second program, FAXPOP , is a 
TSR (Terminate and Stay Resident) pro- 
gram that allows you to fax from within 
your applications. To use FAXPOP , you 
install an Epson FX printer driver in your 
applications and direct printer output to 
port LPT3, assuming you have this port. 
When you give the command to print 
from within an application, the output is 
directed to the fax capture port and is 
converted into fax format. You’re then 
presented with a screen that lets you ei- 
ther select a fax destination from your 
phone book or enter the recipient’s name 
and fax number. 

In addition to a fairly hefty SatisFAX- 
tion Board manual, Intel provides a 
booklet that explains how to set up a vari- 
ety of word processors, spreadsheets and 
other programs to work efficiently with 
the FAXPOP software. 

The third package, and the one I use 
most often, is/v4 Xit for Windows, devel- 
oped by Alien Software. This lets you in- 
stall the fax as an output port in Windows 
3.0, and you can fax from within any 
Windows application by just choosing 
FAXit as the target printer. I generally 
create my faxes using either Microsoft’s 
Word for Windows word processor or 
Aldus’ PageMaker , and transmit them 
directly from within the application used 
to create the fax. I did notice one minor 
bug that creeps in occasionally with 
FAXit. After you select the destination 
and either hit RETURN or click on the ok 
button, you’re brought to a fax cover 
sheet screen, which allows you to enter a 
short message to be included on the trans- 
mission’s cover sheet. 

I recently had to fax a survey to about 
1 50 different locations. As this was a one- 
time occurrence, I didn’t bother adding 
all of the phone numbers to the phone 
book, but did it for each transmission 
separately. Occasionally, the program 
skipped the cover sheet screen, going di- 
rectly from the screen where you specify 
the recipient’s name and phone number 
to the conversion-to-fax format. This 
hasn’t happened since, and I haven’t fol- 
lowed up with Intel’s excellent customer 
support as to the cause. 

Other than this slight glitch, the Satis- 
FAXtion (and FAXit) have worked 
great. The internal 2,400-baud modem 
operates fine with the latest version of 
Procomm Plus 2.0, though Intel doesn’t 
include a code program for the modem. 
This is a little odd, considering that the 
company gives you three packages for the 
fax side of the board. 

At $499, the Intel board isn’t the least- 


expensive fax card you can put in your 
PC, but with all that it offers, it’s one of 
the better ones. 

The Complete FAX/Portable 

The Intel SatisFAXtion card is fine if you 
have a desktop PC with an open slot. 
Sometimes, though, you don’t. I need the 
capability of sending and receiving faxes 
while on the road with a portable PC that 
doesn’t have an empty slot, for example. 
Whenever possible, I try to determine if 
the hotel I’m staying at offers fax service, 
and if so, what this service costs. 

Many hotels are set up to offer fax ser- 
vice to their guests, but I’ve also run 
across a number of them who charge $3 
per page for an incoming or outgoing fax. 
If I think I may just need to fax (or re- 
ceive) a page or two in an emergency, I 
can easily live with being gouged a bit. 
Sometimes, however, I know that I’ll 
have to examine a 10-or 15- page docu- 
ment while traveling and quite possibly 
make some changes and fax these back to 
the office. To do this, I usually rely on a 
notebook PC and a product called the 
Complete FAX/Portable from The 
Complete PC. 

The Complete FAX/Portable is an im- 
plementation of the Complete FAX 
that’s been optimized for on-the-road 
use. It’s a true Group 3-compatible FAX, 
operating at 9,600 baud and offering 1 " 
thickness and weighing about / 2 pound, 
it’s not much trouble to carrying around. 


It’s powered either by a standard 9-volt 
battery for completely portable use or by 
plugging in the included typical power- 
cube-style ac adapter. 

The unit has a nine-pin DB connector 
and two R J -11 type modular phone plugs 
on its top edge. These two RJ plugs are 
for connecting the unit between the wall 
plug and the modem. The Complete 
FAX/Portable comes with a short cable, 
one end of which plugs into a nine-pin DB 
connector on the FAX/Portable, the oth- 
er into a serial port on your PC. There’s 
also a 9-to-25-pin adapter if your PC uses 
the older DB-25 connectors for its COM 
ports. Accompanied by the same soft- 
ware that comes with The Complete FAX 
for internal PC installation, the FAX/ 
Portable lists for $499. 

If you’re going to use the FAX/Por- 
table on the road, (or a portable modem 
for that matter), better plan on spending 
a bit more cash for one of the many ac- 
cessory kits that let you connect a modem 
to a non-modular telephone. These kits, 
available from companies like CP + and 
Traveling Software, have special adapt- 
ers that let you tie your modem or fax into 
phone sets never intended to accommo- 
date computer communications. This 
can actually be a big problem when tra- 
veling. Some of the hotels I’ve stayed at 
recently have phones with a “data port’’ 
on the side of the instrument; you just 
plug the line OUT cord from the modem/ 
fax into this port, and you’re pretty much 
on your way. More common, however, 
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are hotel-room phones whose cords dis- 
appear into the wall on one side and into 
the instrument on the other. 

I’ve recently taken to traveling with 
The Road Warrior from CP + , which 
provides several clever work-arounds to 
this problem. One is a box that connects 
between the instrument and handset (as- 
suming the handset cord is of the modu- 
lar type). You then plug the modem/fax 
into this small box. If this isn’t possible, 
The Road Warrior kit has a universal 
acoustic coupler, capable of operating at 
2,400 baud. You just plug the line OUT 
from your modem or fax into this coup- 
ler, and you’re in communication with 
the rest of the computer world. Of 
course, at 2,400 baud, faxing in or out 
takes quite a bit longer (the standard 
Group 3 rate is 9,600 baud), but it’s a lot 
better than not being able to use the 
phone in your room at all. 

The Complete FAX/Portable’s soft- 
ware has both similarities and differences 
from that which comes with the Intel Sat- 
isFAXtion card. As with the Intel card, 
you can operate the fax in the back- 
ground (though you probably wouldn’t 
most of the time with the FAX/Por- 
table), schedule faxes to be sent at a later 
time, maintain a phone book of frequent- 
ly used fax numbers and include in your 
faxed documents graphic images created 
with Dr. HALO (.CUT files), PC Paint- 
brush (.PCX files), Microsoft Windows 
Paint (.MSP files) and any application 
that creates standard .TIF files. The 
CFAX/P software also lets you create 
cover sheets that can precede your faxed 
documents. 

What the CFAX/P can also do is di- 
rectly support the Complete PC’s family 
of hand scanners and several compatible 
page scanners. Of course, the usefulness 
of this feature depends on whether your 
portable PC has an expansion slot for the 
scanner’s interface card. The Epson 
Equity 386-LT I used for a while had this 
slot, while the notebook PCs I’ve been 
favoring lately don’t. 

When traveling with a notebook PC 
and the Complete FAX/Portable a lot, I 
generally have PC Paintbrush installed 
on my PC so that if I have to make 
changes on a received layout, I can do so 
by converting the received fax into .PCX 
format, make the change in PC Paint- 
brush , then convert the file back to fax 
format and transmit it to my office. This 
sounds somewhat convoluted, but since 
the CFAX/P software makes the outgo- 
ing conversion automatically when I in- 
clude the .PCX file as part of my outgo- 
ing document, it’s really a lot easier than 
it might seem at first. 

The one thing the Intel card offers that 
I wish the Complete FAX/Portable did is 
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Alien Computing’s FAXit. I’ve pretty 
much switched over to Microsoft’s terrif- 
ic Word for Windows, and FAXit lets me 
fax directly from this application. With 
CFAX/P , I have to save the document in 
ASCII first or use one of the non-Win- 
dows applications that CFAX software 
supports. On the plus side, though, I can 
use the CFAX/P on both my portable 
and desktop PCs just by unplugging the 
serial cable. As none of my current por- 
tables has an expansion slot, the Intel 
card is, naturally, desk-bound. 

The Complete FAX/Portable requires 
a hard disk with at least 3M free, 640K of 
RAM, MS-DOS 3.1 or later and an 80- 
column display with CGA, EGA, VGA 
or Hercules graphics capability. If your 
laptop or notebook uses battery-conser- 
vation techniques, like shutting down the 


hard-disk drive after a few seconds of in- 
activity, you’ll want to change this timing 
parameter to avoid losing fax data while 
the drive is brought back up to speed. ■ 


Products Mentioned 


Intel SatisFAXtion ($499) 

Intel PCEO 

5200 N.E. Elam Young Pkwy. 
Hillsboro, OR 97124 
800-538-3373 

The Complete FAX/Portable ($499) 
The Complete PC 
1983 Concourse Dr. 

San Jose, CA 95131 
408-434-0145 


AC DC VOLTAGE i 

AC, DC current! 

DIODE TEST Stock No 
LOGIC TEST 990092 

LED TBT GOOD BAD 
5 FREC RANGES 
5 CAPACITANCE RANGES 
LOW BATTERY Warning 
CONTIt' UITY TEST/BUZZER 
TRANSSTOR CHECKER 



20 mhz FREQ COUNTER visa 

KELVIN _ Electronics 

7 Fairchild Ave P'ainview NY 11803 

Ljmm 516) 349-7620 1(800) 645*9212 
FAX (516) 349-7830 



SURVEILLANCE 

TELEPHONE 


Monitor room conversations S175.00 

Monitor room & telephone conversations S275.00 

Dialer tap, calls you when phone is used S305.00 




y 


Available 
m the telephone 
or small plastic 
case 

Range Unlimited 6 month warranty - Phone Tap Catalog S3 00 
LISTEN ELECTRONICS. 603 Elgin Muskogee 0K 74401 

1 800-633-TAPS ■ 



Our New and Highly Effective Advanced-Place- 
ment Program for experienced Electronic Tech- 
nicians grants credit for previous Schooling and 
Professional Experience, and can greatly re- 
duce the time required to complete Program and 
reach graduation. No residence schooling re- 
quired for qualified Electronic Technicians. 
Through this Special Program you can pull all of 
the loose ends of your electronics background 
together and earn your B.S.E.E Degree Up- 
grade your status and pay to the Engineering 
Level. Advance Rapidly! Many finish in 12 
months or less. Students and graduates in all 50 
States and throughout the World Established 
Over 40 Years! Write for free Descriptive Lit- 
erature 


COOK’S INSTITUTE 

OF ELECTRONICS ENGINEERING 

4251 CYPRESS DRIVE 
JACKSON MISSISSIPPI 39212 


CIRCLE NO. 93 ON FREE INFORMATION CARD 


U.S. CYBERLAB 



’EXTREME’ 

HIGH 

TECHNOLOGY 

KITS, PRODUCTS MATERIALS 
Nick Goss says, "This catalog is a 
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join the Cyberlab Team and start 
living the adventure by building 
scientific kits that contribute 
directly to your own personal 
technological power base! 
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Flash Memory Programming Adapters, 
a New NEC Microcontroller, Dual-port 
RAMs and a Battery Back-Up 1C 



Emulation Technology’s new programming adapters for Intel flash memory in TSOP 


This month, I’ll tell you where you can 
obtain an adapter if you want to program 
Intel’s flash memory chips. Then I’ll dis- 
cuss a new 16-MHz microcontroller, nine- 
bit-wide dual-port RAMs and an IC for 
battery back-up control. 

Flash Memory 
Programming Adapters 

Programming adapters for Intel’s recent- 
ly released TSOP (Thin Small Outline 
Package) flash memory chips can be ob- 
tained from Emulation Technology 
(2344 Walsh Ave., Bldg. F, Santa Clara, 
CA 95051). They’re the latest addition to 
the company’s Adapt-A-Socket product 
line. With these adapters, engineers who 
design with TSOP flash memory chips 
can now program these chips with DIP 
programmers. 

Available in 1- and 2-megabit densi- 
ties, the TSOP is the latest generation of 
plastic surface-mount memory packag- 
ing from Intel. It provides an unprece- 
dented level of nonvolatile memory bits 
for space-constrained applications. The 
TSOP flash memory chip measures only 
20 x 8 x 1 .2 mm and has 32 pins on only 
two sides of the package. The high-den- 
sity, compact packaging of this high-per- 
formance chip increases the need for a 
quick and reliable socket adapter. 

Emulation Technology has designed 
the new socket adapters to fit all DIP pro- 
grammers currently being manufactured, 
since more programmers are designed to 
accept DIP packages than any other 
package type. A user plugs the Adapt-A- 
Socket into a DIP socket and inserts the 
TSOP chip into the adapter. 

Intel’s TSOP, introduced last June, 
supports the electronics industry’s trend 
towards miniaturization of components 
and systems, using a third to a half the 
volume of other surface-mount pack- 
ages, according to Intel. 

Flash memory is an inherently nonvol- 
atile, read/write semiconductor memory 
device. In a TSOP package, it’s particu- 
larly advantageous in such size-critical 
applications as memory cards, laptop 
and notebook PCs, hand-held instru- 


ments, disk-drive controllers, cellular tel- 
ephones and laser printers. 

Adapt-A-Sockets for TSOP flash 
memory are available for S96.50 in both 
standard and reverse pinouts. 

New Microcontroller 

Like its predecessor, the eight-bit K2, the 
new K3 16-bit internal/eight-bit external 
microcontroller from NEC Electronics 
(401 Ellis St., P.O. Box 7241, Mountain 
View, CA 94039) features enhanced Pe- 
ripheral Management Unit (PMU) tech- 
nology. PMU permits the device to ser- 
vice most types of interrupts while maxi- 
mizing host processor speed. 

The PMU technology makes K-Series 
products good choices for embedded ap- 
plications. The 12-MHz K2 microcon- 
trollers offer multiple data-transfer cap- 
abilities through the PMU. These con- 
trollers are useful for such applications as 
office automation, security systems and 
motor control. In comparison, the 16- 
MHz speed of the K3 microcontrollers 
pushes the PMU to provide CPU-type 
functions while handling the data as it’s 


transferred to or from the peripherals. 
This leaves the CPU even less burdened 
for more complex high-end applications, 
including anti-skid braking, hard-disk 
drives, engine control and other embed- 
ded applications. 

K3 microcontrollers incorporate 1 6-bit 
CPUs, 10-bit A/D converters, real-time 
pulse units and real-time output ports on 
a single chip. Features include a mini- 
mum command-execution time of 250 ns 
with an operating clock frequency of 16 
MHz, up to 32K of ROM, IK of RAM 
and 64K of external address space. 

The real-time pulse unit consists of 
three sets of 16- and 18-bit timers and 
counters and 16 auxiliary registers for 
comparing or capturing operations with 
the timer or counter. This enables pulse 
widths and frequencies of input signal 
pulses to be measured in high frequencies 
while controlling timer output . 

Designers can assign three types of in- 
terrupt functions with the K3 family: vec- 
tor interrupt, context switching and 
PMU intervention. The PMU method 
can offer up to five times performance 
improvement over vector interrupt. 
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Development tools for the K3 include 
an in-circuit emulator, evaluation board, 
relocatable assembler, structured assem- 
bler and C-compiler. 

K3 microcontrollers are available in 
64- to 94-pin PL CC and quad flat pack- 
ages, depending on the product. All are 
supported by EPROM parts. The K3 is 
priced at $15 each in 10,000 quantity. 

Dual-Port RAMS 

Integrated Device Technology (IDT, 
3236 Scott Blvd., P.O. Box 58015, Santa 
Clara, CA 95052) has new nine-bit-wide 
dual-port RAMs. The first two members 
of this new family are available in config- 
urations of IK x 9 (IDT70101, IDT7010 
and IDT70105) and 2K x 9 (IDT70121, 
IDT7012 and IDT70125) with access 
times as low as 25 ns. They’re useful in 
multi-processor systems, especially in tel- 
ecommunications, DSP (digital-signal 
processing), radar/sonar and imaging 
applications. 

The x 9 configuration of these devices 
permits designers to use the extra bit as a 
parity bit. Typically used in telecommu- 
nications applications, the parity bit en- 
ables systems to employ error checking 
that helps ensure the validity of data 
transmission. Normally, extra hardware 
is required to accomplish this. In addi 


tion, these are true dual-port memories 
that include on-board arbitration logic. 
This means that data can be accessed 
from both ports simultaneously by multi- 
ple processors, with no risk of data cor- 
ruption. Designing a multiple processor 
system no longer means that extra exter- 
nal hardware and software are necessary 
to access data in RAM. 

Another benefit of IDT’s x9 dual- 
port RAMs is that its access time of 25 ns 
permits 0-wait-state operation. Overall 
system performance improves because 
processors can obtain needed informa- 
tion from the RAM in one cycle. Slower 
devices require processors to go into a 
wait-state mode for one cycle before re- 
trieving the data. 

These devices are offered in 48-pin 
DIP, LCC (leadless chip carrier), side- 
brazed 52-pin LCC and PLCC (plastic 
leadless chip carrier) packages with 
speeds ranging from 25 to 55 ns. The 
IDT7010525P is priced at $21.65 in quan- 
tities of 100. 

Battery Back-Up 

Fujitsu Microelectronics’ (Integrated 
Circuits Div., 3545 N. First St., San Jose, 
CA 95134) new MB3780A battery back- 
up IC bipolar linear technology. It pro- 


vides all functions needed for battery 
back-up control on a single chip. De- 
signed specifically for use with SRAMs, 
ROMs and logic IC devices, this IC auto- 
matically switches to two alternate power 
sources — either non-rechargeable pri- 
mary battery or rechargeable secondary 
battery — during dc power losses or dis- 
turbances. With battery back-up control, 
systems are protected from destructive 
fault conditions, maintaining system 
data integrity. 

The IC features a low 1 .0-mA standby 
current and a 200-mA output drive cur- 
rent (drive current can be increased with 
an external power transistor). In addi- 
tion, it offers a low input-to-output dif- 
ferential of just 230 mV for greater effi- 
ciency. The device also provides an input 
loss detection level of 4.2-volt + 2.5% 
for higher accuracy and has an on-chip 
secondary 2.8-volt rechargeable battery. 

Applications for the MB3780A include 
mini-, mainframe- and network-server 
systems in the medical, airline and bank- 
ing industries. 

Fujitsu’s battery back-up IC is avail- 
able in a 16-pin plastic DIP and 16- and 
20-pin plastic FPTs (flatpacks). DIP- 
packaged devices are priced at $1.15, 
while flatpack devices are priced at $ 1 . 50, 
both in 1,000-piece quantities. 


COMPUTER SHOW 


SCHEDULE 

PRODUCED BY KGP PRODUCTIONS SINCE 1980 

Junel 

Sat. 

10 to 3 

Edison, NJ - Raritan Center Expo Hall 

NJ Turnpike Exit #10 - Rte. 514 West 
700 Indoor Vendor Tables - big SHOW! 

June 22 

Sat. 

10 to 3 

Willow Grove, PA -Geo. Wash. Conf. Ctr. 

PA Turnpike Exit # 27 - Left at Toll 

200 Tables - Near Philadelphia, PA 

July 13 

Sat 

10 to 3 

Parsippany, NJ - Aspen Manor Conv. Ctr. 
Rte. 46 West - Past Wendys - Near 1-80 
400 Tables - in Northern New Jersey 

July 27 

Sat 

10 to 3 

Edison, NJ - Raritan Center Expo Hall 

NJ Turnpike Exit #10 - Rte. 514 West 

700 Indoor Vendor Tables - big show! 

August 3 
Sat 

10 to 3 

Marlborough, MA - Royal Plaza Trade Ctr. 
West of Boston - 1-495 Exit 24-B-1 mi. 

400 Tables-Fully Air-Conditioned Hall 

SHOW OFFICE: (908) 297-2526 

OR FAX US AT (908) 422-0076 
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Analog Circuits Op-Amp 
Lab Answer Box 

(from page 49) 

1. (A) 10 

(B) 75 ohms 

2. (A) 5.0 volts p-p 
(B) 10 

3. (A) V2 = 0.25 volt p-p 

4. (A) 22 volts p-p 

5. (A) 22 volts p-p 

(B) 18 volts p-p 

(C) 10 volts p-p 

6. (A) 22 volts p-p 

(B) 21 volts p-p 

(C) 4 volts p-p 

(D) 3 volts p-p 

(E) Distortion changes from 
clipped to triangular wave shape 

(F) Readings are a bit lower than 
shown in Fig. 8 because supply 
is only ± 12 volts. 

(G) Lower load resistances lower 
maximum p-p output voltages 
at all frequencies. 

7. (A) 1 

(B) 0.4 ^ts 

(C) 5.0 fis 

8. (A) 22 volts 

(B) \5 fis 

(C) 0.68 V/fis 

(D) 0.6 \/fis 


Coming In July 


• Turn On Your Computer 
By Phone 

• Using Non-Volatile 
Memory ICs 

• Upgrade an AT to a 386 

• Make a Parallel-Port 
EPROM Programmer, Pt. 2 

• New Schematic & PC 
Layout Programs 

• Working with Assemblers 


• Heath’s New Computer 
Kit and more 


84 / COMPUTERCRAFT / June 1991 


Software Review (from page 90) 


Bird's Eye View 

EZCosmos ($69.95) 

Future Trends Software 

1601 Osprey Dr., Ste. 102 

DeSoto, TX 78764 

Tel.: 800-869-EASY 

Requirements: 

Computers 

IBM & Compatibles, 
512K RAM 

Graphics 

VGA, EGA, CGA, 
Hercules 

Evaluation 

Documentation 

Good 

Graphics 

Excellent 

Learning Curve 

Short 

Complexity 

Easy 

Play Length 

N/A 

Playability 

N/A 

In Brief: 

Ideal for indoor star- 
gazing. Can be used 
as a potent learning 
tool. May well be the 
best astronomy soft- 
ware for the person- 
al computer 


terms. It offers brief comments on the 
meaning of sidereal time, right ascension 
and declination. The comments and defi- 
nitions will be greatly appreciated by nov- 
ice astronomers. 

An extra feature is seen in beautiful 
graphic pictures. Many of the more in- 
triguing sky objects are stored in 256-col- 
or GIF files. They include M13: a globu- 
lar cluster in the constellation Hercules; 
M27, a planetary nebula located in the 
constellation Vulpecula; and even such 
more-familiar objects as the Andromeda 
Galaxy and the Orion Nebula. There are 
40 such pictures included with this ver- 
sion. More pictures become available as 
they’re digitized. 

EZCosmos is a superb program that 
can serve anyone’s interest in astronomy. 
It’s accuracy, animation and user fea- 
tures make it a most complete astronomy 
program. It is ideal for indoor stargazing 
and it can be used as a potent learning 
tool. It may well be the best astronomy 
software for the personal computer. 

For a review of Astronomy Lab for the 
IBM PC, see page 85. 

CIRCLE NO. 151 ON FREE INFORMATION CARD 


Letters . . 


. from page 7 


disks for PC Boards, PC Route and Su- 
perCAD are available for $ 10, a very low 
price. I wish more software program 
companies would offer demos. 

Mike Giamportone 
Yale, Ml 

•At last, a computer magazine with the 
hobbyist in mind. Although I use a com- 
puter regularly at work, it’s also my hob- 
by and I pursue it avidly. I own a 386-25 
tower with a Myltisync 3-D at home, 
along with a laptop. I also run a computer 
BBS system for our club, the Anderson 
Computer User Group. 

Most computer magazines evidently 
believe that their readership consists en- 
tirely of MIS directors, top executives 
and secretaries. These magazines are 
choked with redundant information 
about astronomically expensive software 
packages and overpriced hardware. 

I and others like me have been starved 
for information about hardware tweaks 
and software shortcuts for the average 
person who doesn’t spend $6,000 for a 
computer he can buy for $2,500. We’ve 
been longing for insights into ways we 


can improve our systems without dump- 
ing them every year to buy the “latest, 
greatest and fastest.’’ 

For instance, I was a charter subscriber 
to PC/Resource until it was absorbed in- 
to PC World magazine. Now, the excel- 
lent technical articles are relegated to the 
smallest space possible, while the majori- 
ty of the magazine is devoted to discus- 
sion of whether Microsoft will merge 
with Lotus and other inane subjects. 

Roy J. Winkler 
Anderson, IN 

Computers, Never! 

• Please excuse this hand-written letter. I 
do not own a computer, nor do I plan to 
own one in the near future. Cancel my 
subscription. 

W.V. Shuford 
Winder, GA 

We welcome your input. If you have 
comments or suggestions to make about 
any article , column or department , ad- 
dress your correspondenc to Computer- 
Craft, Letters Department , 76 North 
Broadway , Hicksville , NY II 801. 
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Software Review 


Astronomy Lab for the IBM PC: View the Stars and 

Planets on Your PC 

By Joseph Desposito 



If you’re interested in astronomy or want 
to learn about this interesting field, you 
should investigate Astronomy Lab for 
the IBM PC from Personal MicroCos- 
mos. This program’s likeness of the heav- 
ens includes such features as movies that 
simulate a host of astronomical events, 
charts that illustrate fundamental con- 
cepts of astronomy and reports that con- 
tain predictions of important astronomi- 
cal events. All movies, charts and reports 
are customized to the user’s location and 
time zone. 

The software maker recommends that 
you use an IBM AT or more powerful 
model computer with at least 512K of 
RAM, MS-DOS 3.0 or later, a hard disk 
(or high-density V/f or 514" floppy drive) 
and EGA (256K) or VGA graphics. As- 
tronomy Lab will use a math coprocessor 
if one is installed. An Epson PostScript- 
compatible printer is required to print 
charts and other graphical images. As- 
tronomy Lab , which includes a single 
720K 3%" floppy disk, two 360K 5 l / 4 " 
disks and a 153-page plastic-spiral-bound 
manual, sells for $59.95. 

About the Program 

Astronomy Lab produces movies, charts 
and reports that are customized for the 
user’s locale: latitude, longitude, time 
zone and elevation above sea level. 

An Astronomy Lab movie is a simula- 
tion on-screen of an astronomical event. 
There are several kinds of movies, includ- 
ing the night sky movie and the day/night 
movie. The night sky movie is a represen- 
tation of an astronomical event visible 
from the Earth. These events include so- 
lar and lunar eclipses, transit of Mercury 
and Venus, lunar occultations (eclipses) 
of stars and planets, mutual planetary oc- 
cultations and planetary occultations of 
stars. A night sky movie looks like the 
display shown in Fig. 1 . 

The symbols or “glyphs” on the dis- 
play are used to locate the sun, moon and 
planets. (The manual has a chart that 
shows which planets correspond to which 
glyphs.) Basically, the day/night movies 
show circles, diamonds and dots moving 
with respect to one another and are not 
photo-quality images of the planets. 

The day/night movie shows sunlit re- 
gions of the Earth. Figure 2 shows a 
frame from a day/night movie on August 
1, 1990. Among other things, the frame 
displays the North Pole illuminated by 
the midnight sun. 


Other movies included with the pro- 
gram illustrate planet orbits from above 
the ecliptic, a side view of planet orbits, 
orbits of Jupiter’s moons viewed from 
the Earth and orbits of Jupiter’s moons 
viewed from above the planet. 

The charts produced by Astronomy 
Lab illustrate fundamental concepts of 
astronomy. All charts can be generated 
for any date between 1000 CE and 3000 
CE. The program can produce 12 differ- 
ent types of charts, including planet or- 
bits, Jupiter moons orbits, angle of the 
sun at noon for one year, azimuth of sun- 
rise for one year and other charts. A jupi- 
ter moons orbit chart is shown in Fig. 3. 

The reports produced by Astronomy 
Lab contain predictions of important as- 
tronomical events, including calendar, 
solar eclipses, lunar eclipses, planet ap- 
sides and more. 

Installation & Use 

To install Astronomy Lab , you need only 


create a directory on the hard disk and 
then copy the files from the included 
floppy disk(s) to the hard disk. To start 
the program., you type AL at the DOS 
prompt for Astronomy Lab's directory. 

Astronomy Lab uses a horizontal 
menu bar with eight choices. You select a 
choice by typing its initial letter. (Curi 
ously enough, the first choice is Quit.) A 
drop-down menu with further choices 
then appears, as in Fig. 4. 

Since Astronomy Lab is a customized 
program, as cited, you must enter lati- 
tude, longitude, time zone and elevation 
information. You do this by selecting the 
Set Location choice on the menu bar. The 
manual includes location information 
for many U.S., Canadian and other cities 
around the world. Rather than having to 
look up this information in the manual 
and enter it into the program, I would 
have preferred to select a city from a list 
supplied by the program and have the 
data entered automatically. 



Fig. 2. A frame from a day/night movie of August 1, 1990 
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To run a movie, you select Movies 
from the horizontal menu bar and then 
choose the movie you want to watch from 
the menu shown in Fig. 4. When you 
choose a movie, a dialog box appears, 
where you enter the date and time of the 
movie you want to watch. A movie, such 
as a night-sky movie, shows movement of 
stars and planets in relation to each other. 
You can either speed up or slow down a 
movie and make it progress in time or re- 
treat in time. If events are happening 
slowly, there is a turbo mode that lets you 
speed things up by a factor of 1,000. 

Charts and reports are also generated 
through choices on the main menu bar. 
When you choose Charts or Reports, a 
drop-down menu appears with a list of 
choices. Once you choose the type of re- 
port or chart you want to create, dialog 
boxes appear in which you enter such per- 
tinent information as dates and which ce- 
lestial bodies to include. 

Charts and reports can be generated ei- 
ther on-screen or on a printer, or they can 
be saved to a disk file. Movie frames can 
be printed or saved to disk. If you press 
F5 during a movie or when a chart is dis- 
played on-screen, a snapshot is taken of 
the screen. After taking a snapshot, you 
select Display from the menu bar and 
then choose Screen Dump from the drop- 


LEARN TO 

CLEAN/MAINTAIN/REPAfR 

FAX MACHINES 


HUGE NEW UNTAPPED MARKET! 



Over 8 million Fax machines In homes / 
offices -predictions are for over 25 million 
by 1992! 


EB'" Work from your home/van 
EB" Home study program gets you started servicing 
fax machines in 2 weeks! 

EB" No special tools/equipment needed 

CB Y Earn additional profits selling fax supplies! 

• Fax machines are not cheap - therefore, you can 
get good $$ for the repair 

• Average Fax machine requires professional service 
every 18 months 

• Home study training program includes full mstruc 
tions on EVERY ASPECT of Fax maintenance/repair 
FULL COVERAGE of how to set up your home-based 
service business 

FREE DETAILS 
CALL 1-800-537-0589 
Or Write To: Viejo Publications, Inc. 

5329 Fountain Ave., Dept. ME7FX 

Los Angeles. CA 90029 
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noon* Orbit Cfvart for n*roh 1 aa 1 

t: let 2: Curopa a: Oftyw ada -4: Call lata 



(rraiB to Ciult 1 Dm of rtonth c mt fllcfniatit > 


Fig. 3. A Jupiter moons orbit chart. 


down menu. You then have the choice of 
sending the image to the printer or a file 
for later printing. 

Documentation 

The 153-page manual that accompanies 
the Astronomy Lab software is both a 
guide to using the program and a tutorial 
on astronomy. The manual is well-writ- 
ten and well-illustrated and includes ac- 
tivities to do with Astronomy Lab . The 
manual also includes tips for using the 
program in conjunction with your favor- 
ite spreadsheet. For those who get bitten 
by the astronomy bug after using this 
program, there is a comprehensive list of 
books and magazines listed in the manual 
to help broaden the user’s knowledge of 
astronomy. 

Conclusions 

Astronomy Lab is a thoughtful program 
that provides solid information for any- 
one interested in learning about astron- 
omy. Although appropriate for novice 
users who want to use it as an educational 
tool, the program can also be used by sea- 
soned astronomers to calculate when as- 
tronomical events will occur and where in 
the sky they will be found. 


With its movies, charts and reports, 
Astronomy Lab gives you plenty to work 
with. However, if you are interested in 
photos of the universe, such as those tak- 
en by Voyager 2, to show to a class or 
group, you have to look elsewhere. 

To sum up, Astronomy Lab is an excel- 
lent choice for anyone looking for a pro- 
gram that teaches the fundamentals of as- 
tronomy. If you already know about as- 
tronomy and need a program to help you 
make the best use of your observing time, 
Astronomy Lab can fill the bill for you. 

For a review of the EZCosmos pro- 
gram, see page 90. 


in Brief 


Astronomy Lab for the IBM PC 
($59.95) 

Personal Microcosmos 

Computers IBM/compatibles, 5 12K 
RAM 


V deo VGA, EGA (256K) 

Evaluation 


Documentation 

Very good 

Graphics 

Good 

Learning curve 

Short 

Complexity 

Easy 



Printer 
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Fig. 4. Astronomy Lab’s main menu. 
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ComputerCraft Mart 


Classified Commercial Rates: $1 per word, 15-word minimum ($15.00) prepaid. (Word 
count includes name and address; ZIP code and abbreviation each count as one word; 
P.O. Box number and telephone number count as two words each.) Indicate free cate- 
gory heading (Computers, Communications, Electronics, Video or Miscellaneous). A 
special heading is available for a $6 surcharge. First word only is set boldface caps at no 
charge. Add 20% for additional boldface words. 

Non-Commercial Rates: FREE to subscribers, as space permits; maximum 15 words. A 
recent COMPUTERCRAFT mailing label must accompany ad. 

(All advertisers with P.O. Box addresses must supply permanent address and telephone 
number. Copy is subject to publisher approval.) 

Mailing Information: Copy must be received by the publisher by the 25th of the third 
month preceding the cover date. Send Advertising material with check or money order or 
credit card information (Visa or MasterCard only) with number and expiration date to: 
COMPUTERCRAFT, Classified Department, 76 N. Broadway, Hicksville, NY 11801 


VIDEO 


T.V. NOTCH FILTERS, PHONE RECORD- 
ING EQUIPMENT, BROCHURE $1 .00. ML 
CROTHinc., BOX 63/6025, MARGATE, FL 
33063J-(305) 752-9202. 

VHS-VCR Repair Solutions Sets I, II, III, IV, 
V, VI . Each contains 1 50 symptoms and cures, 
updated cross reference chart, free assistance, 
$11.95 each all six $59.95. Eagle Electronics 
Box A, 52053 L ocks Lane , Grange r, IN 46530. 

SATELLITE TV DECODER. Build your 
own. Easy to follow instructions, parts list 
circuit board and wiring diagram. Send $9.95. 
ABG Enterprises, 2708 1-M Halifax, NS. Can 
adaB3H-4M8. 

VCR Cleaning Step by Step instructions Send 
$5.00. Shauri Enterprises, P.O. Box 986, Plai 
ston, NH 03865. 

CABLE T.V. DESCRAMBLERS, Convert 
ers, Guaranteed, LOWEST PRICES, CNC 
Concepts Inc., P.O. Box 34503, Minneapolis, 
MN 55434, 1-800-535-1843. 


ELECTRONICS 


KINETIKITS from KINETICO: electronic 
kits outputting light or sound. Free catalog: 
KINETICO, P.O. Box 1634, NY, NY 10114- 
0508. 


MINIATURE FM TRANSMITTERS! Track- 
ing Transmitters! Voice Disguisers! Bug De- 
tectors! Phone Devices! More! Available in 
kits or assembled and tested! Catalog $2.00: 
XANDI ELECTRONICS, Box 25647, 
“B12 ”, Tem pe, AZ 85285-5647. 

SURVEILLANCE / COUNTERSURVEIL- 
LANCE devices catalog. Cameras, bug detec- 
tors, video camera detectors, transmitters, 
communications, and much more. Catalog 
$3.00. DSP, P.O. Box 1275-ME, Redondo 
Beach, CA 90278. 

SURVEILLANCE — Audio/ Video/Infra- red/ 
Laser Equipment. Industrial or Private. 500 
Item Catalog $7.00. Security Systems, 301 7D 
Hudson, New Orleans. LA 70131. 

NEGATIVES/positives from your originals. 
SASE for information. J & E Enterprises, 2457 
N. Marmora, Chicago, Illinois 60639. 


REMOTE CAR STARTER PLAN UNIVER 
SAL, SIMPLE, EASY, 30PGS; ILLUSTRA- 
TIONS, SCHEMATICS, EMPLATE, IN- 
STRUCTIONS, PHOTOS. INEXPENSIVE, 
WORKS! $12.75. SCHLITZER, 414 ALVA, 
GRAND PRAIRI E, TX 75051 . 

POWERFUL sincle-chip FM voice transmit- 
ter, size of a postage stamp, transmits to any 
FM radio up to one mile away. Complete kit 
$19.95 + $2.00 S&H. HERTZ MICRODE- 
VI CES, Bo x 41 771-C, LA, CA 90041 

SWR and POWER METER, assembled, kit or 
plans, with Alarm and Set Points. FREE infor- 
mation. Rupp Electronics, 5403 Westbreeze. 
Fort Wayne , IN 46804 219-432-3049. 

SAMS books and Photofacts, TV VCR, and 
Computer, new and surplus, ARRL books. 
Aim audio and video accessories and connec- 
tors, EKI Kits, NTE replacement parts, Surplus 
tubes. ATKINSON & SMITH, INC. 17 Lewis 
St., Eatonto wn, NJ 07724 1-800-542-2447. 

MINIATURE F.M. transmitters. Tracking 
transmitters, phone devices, notch filters and 
more. Available in kits or assembled. Must see 
to believe. $3.00 catalog. Paul Acton, Rt.3, 
Box 140, Seymour, IN 47274. 

REMOVE LEAD VOCALS from standard 
stereo records, CD’s, tapes, FM broadcasts, so 
YOU can be the lead singer of your favorite 
band. Detailed plans $6.95. PC Board and 
Parts also available. WEEDER TECHNOLO- 
GIES, Dept. E, 14773, Lindsey, Mt. Orab, OH 
45154. 


CABLE Converters ALL MAJOR BRANDS 

• For information & orders call 1-800-782-0552 

• FREEWAY, INC. s.m.p. P.O. Box 5036, 
Burn sville, MN 55337. 

DAZER Personal Protection Devices! Lasers! 
AM/FM/Infrared Transmitters! Detectors! 
More! Kits/Assembled. Catalog $2.00. 
QUANTUM RESEARCH 16645-113 Ave., 
Edmonton, Alberta T5M 2X2. 

TECHNOLOGICAL SURVIVALISM - Elec 
tronics, computers, energy, security, weapon- 
ry, medical, financial. Special Projects. Cata- 
log $2. CONSUMERTRONICS, 2011 Cres 
cent, Alamogordo, NM 88310. 

SURPLUS Electronic, Industrial, Military. 
WANTED Information, Addresses, Catalog, 
Eliseo Deza Constituyentes 3840. Buenos Aires 
1431 Argentina. 




COMPUTER KITS 



286-12 VGA Color 
Graphics Kit 

General Technics 
Computer Kits include 
a complete line of 8088, 
286, and 386 models. 
They are designed to 
offer the highest degree 
of quality and reliability 
available today. 
They’re also fun, 
easy to build, 
educational, 
fully IBM compatible, very powerful , and at 
wholesale prices. All kits are pre-tested and include 
a step by step assembly manual, software, one year 
warranty and our 24 hour supporVorder phone line. 
Assembly available. 



386-25 CAD/Desk Top Publishing Kit 

C ask for your free catalog 
General Technics 

Quality Computer Systems 
Post Office Box 2676 
Lake Ronkonkoma, NY 11779 

(516)981 -9473 

VISA - MasterCard - American Express 

accepted with no surcharges 
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CABLE DESCRAMBLERS 
OAK M35B COMBO S3S.S5 


Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer 
& MORE! OUR PRICES ARE BELOW WHOLESALE! 
CABLE4- PLUS 

14417 Chase St. #481- C Panorama City, CA 91402 
1-800-822-9955 * Other Info. 1-818-785-4500 
NO CALIF SALES - DEALERS WANTED 



PICKS UP A WHISPER 50 FEET AWAY! 

The model WAT-50 miniature FM tranmitter uses a 
4-stage circuit NOT to be confused with a simple wire- 
less microphone. Simply snap the unit on top of a 9V 
battery and you can hearevery sound in an entire house 
up to 1 mile away! Use with any FM radio. Tunes to any 
frequency from 70mhz - 130mhz. Easy to assemble kit 
includes all parts and instructions. Only 29.98 tax incl 

f# n 

The WIRELESS TELEPHONE TRANSMITTER model 
WTT-20 Is only about the size of a dime, yet transmits 
both sides of a telephone conversation to any FM radio 
with crystal clarity. Completely automatic. Uses power 
from the telephone line itself - never needs a battery! 
Up to Vi mile range. T unes from 70mhz - 1 30mhz. Easy 
to assemble kit includes all parts and Instructions. On- 
ly $29.98 tax incl. 

Call or send MO, VISA, MC for Immediate delivery. 
Single kit orders include $1.50 SAH. FREE SHIPPING 
on orders of 2 or more. All orders shipped by U.S. Mall. 
COD add $4.00. Personal checks allow 21 days. 

DECO INDUSTRIES 
BOX 607, BEDFORD HILLS, NY 10507 
914-232-3878 
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H CABLE TV E 
DESCRAMBLERS 

ALL TYPES 800 - 582-1114 

FREE CATALOG 
M.K. ELECTRONICS • 7958 Pines Blvd 
Suite 276 • Pembroke Pines, FL 33024 


— i B^agaMESEEM *249. 

converts any scope into a 

100MHz spectrum analyzer 

60dB display dynamic range 


SMITH DESIGN 30 day refund, VISA/MC 

1324 Harris, Dresher, PA 19025 (215)643-6340 



TRANS-WORLD CABLE CO. 
12062 Southwest 1 17th Ct., Suite 126 
Miami, Florida 33186 
800-442-9333 


SAVE YOUR COPIES OF 

ComputeiCraft 

These custom-made titled cases 
and binders are ideal to protect 
your valuable copies from damage. 

They're designed to hold a year's 
issues (may vary with issue sizes), 
constructed with reinforced board 
and covered with durable leather 
like material in (color), title is hot- 
stamped in (gold/silver ), 
cases are V-notched 
for easy access, 
binders have 
special spring 
mechanism to 
hold individual 
rods which easily 

snapin - BINDER 

Cases: 1— $7.95 3— $21.95 6— $39.95 

Binders: 1— $9.95 3— $27.95 6— $52.95 


ComputerCraft 
Jesse Jones Industries, 

499 East Erie Ave , Philadelphia, PA 19141 

Enclosed is $ for Cases; 

Binders. Add $1 per case/binder for 

postage & handling. Outside USA $2.50 per case/ 
binder (US funds only). PA residents add 6% sales 
tax. 

Print 

Name 


Address 

No P O Box Numbers Please 

City 

State/Zip 

CHARGE ORDERS (Minimum $15): Am Ex, Visa, 

MC, DC accepted Send card name, #, Exp. date 

CALL TOLL FREE 7 days, 2 * hours 
1-800-972-5858 

SATISFACTION GUARANTEED 



SURVEILLANCE - COUNTERSURVEIL- 
LANCE. Guaranteed lowest prices! Unbeliev- 
able, Detectors, Jammers, Transmitters, 
Phone Security, Cameras, Personal Protec- 
tion, Books, More! Huge catalog $5.00 (Re- 
fundable) PROTECTOR P.O. Box 520294-B, 
Salt Lake City, UT 8 4152. 

CALLER ID displays phone number of person 
calling you, $79.95 ppd., SURVEILLANCE 
catalog, $5.00. EDE, P.O. Box 337, Buffalo, 
NY 142 26 (716) 69 1-3476. 

PAN-COMM INT’L CATALOG. Over 350 
Kits, Plans, Books about Licensed/unlicensed 
AM/FM broadcasting, Ham/CB/SW/DX 
electronics amplifiers, 1750M transmitters, 
Surveillance devices, Computers/Software, 
Science Projects, MORE. $1.00 refundable. 
Box 130-ME5, Paradise, CA 95967. 


COMPUTERS 


LOGTROLLER Temperature logger and con 
troller. 8052 Basic Plans, software, $9.00. 
TENSOR, Box 2543, Thunder Bay, Ontario 
P7B 5G1. 


AUTOROUTER For IBM PC Shareware pro- 
gram requires 640K and CGA. 5.25 disk $5. 
PRL, 1905 Beech Street, Apt. 317, Valparai- 
so, IN 46383. 

THE ULTIMATE BUDGET COMPUTER. 

IBM compatible, 286 brain, VGA color moni- 
tor, 1 meg RAM, 20 meg IDE HD, high densi- 
ty floppy. Enhanced keyboard, 200 watt pow- 
er supply, built in self diagnostics, much much 
more. New with warrenty and free software. 
850.00 other options available. Visa, MC or 
cash COD accepted. Florida residents add l°Jo 
sales tax. Office World P.O. Box 87C Brad- 
enton, FL 34206. 

IBM SHAREWARE $ 1 75 per disk NO MIN- 
IMUM FREE ON-DISK Catalog 5.25 " for 
mat only JPjr, P.O. Box 143, Eaton Rapids, 
MI 48827. 

HAVE FUN building advance computer con- 
trol projects with the CDK-52. Call TES, Box 
7721 , Vallejo, CA 94590, 707-554-0859. 

ELECTROSOFTWARE Schematic capture 
program; PC board design; advanced PC 
board design (2 disks); Digital circuit simula- 
tion; Incredible CAD program (2 disks); 
$5.00/disk. B o x 131 Halcottsville, NY 12438. 

ROBOT MIND SOFTWARE MIMICS HU- 
MAN BRAIN. REQUIRES IBM640K ARTI- 
FICAL MIND MACHINES 1105 CENTRAL 
$39.00 + $2.00 FARIBAULT, MINN 55021. 

COMPUFACTS Technicians Computer 
Troubleshooting Encyclopedia $39.95. Com- 
puters Etcetera, P.O. Box 8090, Berkeley, CA 
94707-9991, 415-841-5201, 649-1933. 

COMMUNICATIONS 


UNDERSTANDING Telecommunications 
by Ronald R. Thomas (W8QYR). A single- 
source reference to the entire field of telecom- 
munications. Available from TAB Books, 
Blue Ridge Summit, PA 17294-0850. 

HUGE COMMUNICATIONS CATALOG. 

88 pages including amateur, shortwave and 
scanner equipment. Universal Radio, 1280 
Aida Drive ^ME, Reynoldsburg, OH 43068. 
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MORSE Code? No Problem. You can in- 
crease your speed, no matter how many times 
you’ve failed before. Results guaranteed when 
you follow the instructions. PASS Publish- 
ing’s CW Mental-Block Buster program helps 
you explode mental blocks that hold you back . 
Based on 40 years of research, the CW Mental- 
Block Buster uses guided meditation, dynamic 
visualizations, and powerful affirmations to 
blast through mental blocks. You can do 
code! That means new bands, more contacts, 
more fun! (This is not a CW practice tape.) 
The CW Mental-Block Buster audio cassette 
and practice booklet are only $24.95 ppd. in 
the US (NY residents add $1.87 sales tax). 
(Quantity discounts available for classes.) 
PASS Publishing, P.O. Box 570, Stony 
Brook, NY 11780. 

CABLE 

TOCOM VIP TEST CHIP. For Models 5503 
VIP and 5507. Unlike any other turn-on, this 
one works! Easily installs in just seconds. 
$50.00 each. No Calif, sales. Call (213) 
867008 L 

CABLE DESCRAMBLERS - Jerrold 400 
450 Tri-Bi SB-3. Scientific Atlanta, Oak, To- 
com. Lowest Prices. Example: Jerrold from 
$25.00. No Calif. Sales. Call us last and see! 
(213) 867-0081. 

ZENITH Z-Tac. Special “test” board installs 
easily in minutes, and turns-on decoder for all 
modes. Great for “flashing” problems. Only 
$5 0.00. No Calif. Sales. Call (213) 86 7-008 1 

FOR SALE 


FREE CABLE AND SATELLITE DE- 
SCRAMBLER PLANS. Send SASE MJO 
Industry, Box 531, Bronx, NY 10461-0208. 

CABLE TV EQUIPMENT 

CABLE. TV converters and descramblers dis- 
count center. Jerrold, Tocom, Hamlin, Scien- 
tific Atlantic, Oak, Zenith. Order yours today 
800-962-6836. 

FOR SALE 

MAKE $$$! Become an American Electronics 
Dealer! Profit opportunities since 1965. Call 
Jerry Norville, 1-800-872-1373. 

CABLE EQUIPMENT 


CONVERTERS ALL MAJOR BRANKS IN 
FO + ORDERS 1-800-782-0552. FREEWAY 
INC. (s.m.p.) P.O. 5036, Burnsville, MN 
55337 No MN Sales. 

CABLE TV SECRETS — the outlaw publica- 
tion the cable companies tried to ban. HBO, 
Movie Channel, Showtime, Descramblers 
Converters, etc. Suppliers list included. $9.95. 
Cable Facts, Box 711-ME, Pataskala, Ohio 
43062. 

ANALOG TO DIGITAL CONVERTER 

A-TO-D KIT, scans eight inputs! IBM com- 
patible, $24.95. Plans $2.00. FREE INFOR- 
MATION. Gary Bach, P.O. Box 913 ICC, 
Dayton, OH 45409. 


MISCELLANEOUS 


THAILAND Women seek Marriage, Corres- 
pondence. Photographs Brochure $2., Escort- 
ed Tours. Club Thai, Miami, Florida 33233- 
0974. 
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We’d like to see your company listed here 
too. Contact Jonathan Kummer at 516-681- 
2922 (Electronic Advertising) or Ken Wood 
at 407-264-0545 (Computer Advertising) to 
work out an advertising program tailored to 
suit your needs. 


AMATEUR RADIO no Morse code require- 
ment license approved by FCC effective Feb. 
14, ’91. Complete details with question and 
answer pools, rules & regulations. Send $15.00 
for everything you need to obtain Amateur li- 
cense to Dan Mobley, 1800 Williams St., Val- 
dosta, GA 31602. 


PAY TV and Satellite Descrambling 1991 Edi- 
tion. The very latest in build-your-own, turn- 
ons, bypasses, ECM’s and the very latest in de- 
scrambling cable, wireless and satellite. Only 
$14.95. Scrambling News Monthly. This 
month an in depth article on the new “Plain 
Vanilla” descramblers which do VCII, VCII 
Plus, Orion, B-Mac. They really work. 
$19.95/YRALL New Catalog $1 . COD’s are 
OK. Scrambling News, 1552 Hertel Ave., Buf- 
falo, NY 14216. 


ASIAN LADIES want correspondence for 
friendship, marriage. SUNSHINE INTER- 
NATION AL-Dept. TW, Box 5500, Kailua- 
Kona, Hawaii 96745. (808) 325-7707 


INVENTORS, ENGINEERS, & SCIEN- 
TISTS can benefit from our Proprietary In- 
formation Documentation Manual; a 50 + 
page legal, registered, bound manual for re- 
cording data and facts during the patent pro- 
cess. Includes commonly used forms and in- 
structions. To insure legal documentation 
send $25.00to EMC PO Box 50155, Santa Bar- 
bara, CA 93150. Full Refund if you’re not 
completely satisfied! Postage Included! 

POLICE RADAR Used and Reconditioned 
SPEEDGUNS for Sports, Racing or Law En- 
forcement. Rentals Available, FIREMEN We 
also carry 2-way radios 5wt. 6ch. VHF por- 
tables start at $259.00. 25wt. 48ch. VHF Mo- 
bile With Pri-Scan and CTCSS $399.00. Call 
Southern States Radar (800) 673-6603 or (919) 
460-6643. Radar Prices Start at $159.00. 

ROBOTICS! Engines! Inventions! Muscle 
Wires contract with amazing strength when 
powered. Send business SASE for latest flyer. 
MONDO-TRONICS %ME, 2476 Verna Ct., 
San Leandro, CA 94577. 


CLASSIFIED ADVERTISING ORDER FORM 

Mail this form with payment to MODERN ELECTRONICS, Classified Dept., 76 N. Broadway, 
Hicksville, NY 1 1801 

Name: 

Street Address: _____ ______ __ 

City: __ State: Zip 

Check category you wish to be listed under or note a special heading ($6 additional) you want 

( ) Audio ( ) Communications ( ) Computers ( ) Electronics ( ) Video 

( ) Miscellaneous ( ) Wanted ( ) Special Heading 

PRINT EACH WORD SEPARATELY. Note that P.O. Boxnumbers* and telephone numbers must 
be counted as two words each. Circle additional words you wish boldfaced at 20% more each (initial 
boldface word is free). Minimum charge is for 15 words. 


Free Boldface 


2 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 ($15) 16 ($16) 


17 ($17) 18 ($18) 19 ($19) 20 ($20) 

(PLEASE ADD) 

$ Extra Bold Words @ 20 cents $ Special Heading ($6) 


TOTAL PAYMENT ENCLOSED (Check or Money Order): $ 

Payment may also be made by MasterCard or Visa. For this, please fill in information below. 


Credit Card Number 


Expire Date 


Print Full Name 


Signature 
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Software Review 


Two Astronomy Programs: 

EZCosmos: Revealing The Entire Celestial Sphere 

By SF Sparrow 


Astronomy for the personal computer 
seems to have lagged behind other leisure 
software development. Future Trends 
Software remedies the situation with 
EZCosmos , an astronomy program 
that’s in a class by itself. 

The first impressive feature of this 
package is its visual presentation. The 
night sky is drawn on the computer screen 
in brilliant 16-color resolution for com- 
puter owners who have this capability. 
All types of celestial objects appear, in- 
cluding stars, planets, clusters, galaxies 
and nebulae. Constellations are clearly 
marked as if strung with silken thread. 
Besides appearing in varying colors, the 
stars and other objects are painted in ac- 
curate relation to one another, easing 
close study of the constellations. 

Ease of use makes EZCosmos more en- 
joyable as both a toy for casual stargazers 
and as a tool for the serious amateur. Ex- 
perts, too, will find some useful features. 
Viewing the sky for any time and any 
place is a simple matter of entering re- 
quired information on the Status screen. 
Geographical position can be entered by 
city name. That’s a quick way to get go- 
ing with some stargazing that places fa- 
miliar star groupings overhead. Approxi- 
mately 500 major cities are supported. 

For those who like to be more detailed 
about matters, EZCosmos just as readily 
accepts longitude and latitude coordin- 
ates. Accordingly, star watchers can ac- 
curately see the sky from literally any 
place on the Earth. Other configurable 
items on the Status screen are toggles that 
let one define his own viewing environ- 
ment before the sky is actually plotted. 
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A narrow view of the Orion nebula and its 
neighbors. 


Constellations and NGC objects can be 
turned on and off. So can planetary dis- 
play and text labels. Users can have either 
a view that’s aesthetically pristine or one 
that’s filled with helpful information. 

On command, positions of the planets 
are calculated and a section of the sky is 
splendidly displayed. The display can be 
advanced or regressed in time so that any 
constellation can be brought overhead. 
In addition, the angle of view can be de- 
creased to as little as 1 These controls 
are all accessible from a pop-up menu. 
The smaller angles of view are perfect for 
zooming in on particular objects. In addi- 
tion, the overhead view can be widened to 
a full 270° horizon-to-horizon panora- 
ma. This affords an opportunity to see 
the sky in a manner that’s impossible by 
conventional means. 

Such flexibility in manipulation is a 
powerful tool for astronomical study. 
But it can be easy to become overwhelmed 
by a full screen of piercing stars and other 
celestial objects. To counter this, the 
software’s Magnitude Filter lets you ad- 
just the sky plot to display only those ob- 
jects discernible with the unaided eye. 
With a few adjustments of angle, magni- 
tude and a couple of Status screen tog- 
gles, you can duplicate the sky close 
enough so that a look outside at the real 
thing appears uncannily like the comput- 
er screen’s display. 

One of the more outstanding features 
this package contains is its animation 
capability. Users can watch the magical 
movement of planets as they dance across 
the computer screen. The animation time 
slice can be set in hours or days. This 



A view of NGC2024, the Horsehead nebula 


function lets you watch the full cycles of 
the moon in relation to the other planets, 
for example. 

Animation is particularly useful in 
conjunction with the program’s ability to 
track time. Users can enter the time of 
any day or night, from as far back as 4000 
BCE, all the way forward to 10,000 CE 
and have it shown. As a result, celestial 
activity can be displaced by many years, 
past or future. How did the sky look 
when Christ was born? How will it look 
during the next solar eclipse? Each event 
can be replayed after the fact or pre- 
played before it happens. 

Perhaps the most effective feature of 
EZCosmos is that it allows astronomy 
buffs to do serious star watching during 
daytime or when the weather is too cold 
or viewing conditions are too poor for na- 
tural viewing. Having the heavens at 
one’s command helps to integrate the 
theory of astronomy with computer sim- 
ulation. Astronomy students and other 
interested parties can actually see the ap- 
parent path of the sun and planets through 
the constellations. Furthermore, the of- 
ten-difficult concepts of precession and 
retrograde motion can be witnessed and 
understood in a different light. These fea- 
tures make EZCosmos an effective teach- 
ing and learning aid. 

The documentation, too, is quite help- 
ful. EZCosmos has an on-disk manual 
that’s complete and informative. It has a 
list of all the constellations and explains 
some of the more esoteric astronomy 


(Continued on page 84) 




A full-screen viewof the night sky as seen 
in Dallas, Texas. 
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Address 


Check box for G. 


State _ 


Area Code/Phone No^ 


Bulletin on Educational Benefits □ Veteran 
CLEVELAND 
INSTITUTE OF 
ELECTRONICS 

1776 East 17th Street 
Cleveland. Ohio 441 14 
(216) 781-9400 


□ Active Duty 




A school of thousands . 

A class of one. 

Since 1934. 

A011 


Learn to Use Your 
Computer’s Full Potential. 


□ YES! 1 want to get started. Send me my C1E school catalog including details about the Associate Degree program 
(for your convenience, CIE will have a representative contact you - there is no obligation). 

Print Name 


If you’ve been hesitating about upgrading your 
computer skills because you couldn't find the time or 
locate the right program to teach you everything you 
need to know to be successful in today's world of 
computers, you'll be happy to hear that CIE's new 
career course can provide you with the computer 
technology curriculum you seek in an independent 
study program you can afford to invest your time in 

CIE's COMPUTER OPERATION and 
PROGRAMMING course was designed and devel- 
oped by CIE to provide a complete overall under- 
standing of the unlimited potential today's computers 
offer, once you learn and discover their full capabili 
ties, in today’s high tech environment. CIE’s new 
computer course quickly provides you with the 
electronics fundamentals essential to fully understand 
and master the computer's technological potentials for 
your personal and professional advancement. Upon 
mastering the fundamentals you will move into high 
level language programming such as BASIC and 
C-Language and then use that programming in order 
to relate the interfacing of electronic hardware circuitry 
to programming software. As a gradu- 
ate of the Computer Operation and 
Programming course, you will be able 
to successfully understand, analyze, 
install, troubleshoot, program and 
maintain the various types of electronic 
equipment used in business, manufac- 
turing, and service industries. 

Since 1934 CIE has been 
the world leader in home 
study electronics by 
providing our 150,000- 
plus graduates with the 
curriculum and hands-on 
training they’ve needed to 
become successful in 


today’s highly competitive and computer oriented 
society. As a CIE student you'll receive a first rate 
education from a faculty and staff with only one 
desire. Your future success! 

We encourage you to look, but you won't find a 
more comprehensive computer course anywhere! 

And it's a course designed to fit 
around your lifestyle and commit- 
ments today, so you can be assured 
of professional successes and 
financial gains tomorrow. 

Please, do yourself a favor and 
send the attached card or fill out and 
mail the coupon below for more 
information about CIE's 

Computer Operation 
and Programming 
course. Do It 
Today! 

Computer not 
included with 
course 
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Your Upgrade 
Headquarters 

TENEX makes it easier than ever to 
enhance your existing system, 

Imagine more hard disk space, more 
RAM, modems, VGA boards, sound 
and video boards. They're all in our 
catalog — all at the lowest prices! And 
all with TENEX customer service reps 
and technicians ready to help. There's 
never been a better timelo upgrade so 
call 1-800-776-6781 now for our 
FREE catalog! 



Your Best Resource 
for IBM-Compatible 
Hardware & Software 


The more you know about computers 
and catalog savings, the more you’ll 
love TENEX. In years we've built 
the best team of friendly professionals 
in computing. We use our buying 
power to offer you the lowest prices 
possible without sacrificing support. 
We make computing what it should 
be: powerful, worry free, and fun! 


Upgrade Guide: 




Tool Kit 

Kit includes a chip insertion tool, chip 
extraction tool, tweezers, four screwdrivers, 
four nutdrivers, and a Torx screwdriver, all 
in a zippered vinyl case. 

ComputerEyes 

Professional 

Easily capture full-color and grayscale 
still video images from any source at up to 
640x480 pixels, 24 bits/pixel. VGA compatible 

BOCARAM /AT+ 

Add RAM using a simple plug-in board with 
five-year warranty. Includes RAM disk and 
print-spooler software. 

Bare board available for $ 1 39.95 
Board with 2MByte for $3 1 9.00 
Board with 4MByte for $479.00 
Board with 6MByte for $639 00 
Board with 8MByte for $81 9.00 


starting at 

$42900 


SX Motherboard 

The board has 1 MByte RAM memory, 

Chips and Technologies chip set, and 
the advanced DTK BIOS with shadow RAM 
LIM EMS, and utilities. The board is available 
in a 1 6MHZ version for $429.00 and a 
20MHz version for $549.00. 


Monitor AC Adapter 

Just plug your monitor cable into 
the female power socket at the back 
of your computer and turn on your 
monitor when you turn on your computer. 

Stacker 

The Cadillac of disk compression tools! 

Stacker is the fastest and easiest way to 
‘double" your disk space. Software version 
available for $99.95 Coprocessor version 
available for $ 1 99.95 

Ultimate Floppy 
Controller Board 

Four-drive controller for use with any 
combination of 360KByte, 720KByte, 

1.2MByte, and 1 .44MByte drives. 

Includes all cables. 

For Fast Service call our Toll-Free Number 
8a.m. -8p.m. Weekdays 
10a.m. -2p.m. Saturdays 

1-800 -prompt-i 

, 1 - 800 - 776 - 6781 ) 

No fee for Visa, Mastercard, and Discover. 
Shipping and handling 2.5%. 

CIRCLE NO. 105 ON FREE INFORMATION CARD 
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